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I n  t h i s  . T h esis  I  p ropose to  d e a l c h ie f ly  w ith  
th e  M edical causes o f  Marasmus* The s u r g ic a l  causes 
o f  Marasmus such a s : -
C o ngen ita l d e fe c ts  o f  v a r io u s  organs e s p e c i­
a l l y  th o se  connected  w ith  th e  A lim entary  
System -  from C le f t  p a la te  to  v a r io u s  
c o n g e n ita l s t r i c t u r e s  &c. o f  th e  Lower 
a lim e n ta ry  t r a c t ,  
a re  no t co n s id e red  as  be ing  w ith in  th e  purview  o f  
t h i s  t h e s i s .
The g re a t  mass o f  P u b lic  H ea lth  d a ta  and th e  
grave s o c io lo g ic a l  q u es tio n  u n d e rly in g  th e  g e n e ra l 
c o n d itio n s  p re d isp o s in g  to  marasmus have been so w a ll 
d e a l t  w ith  in  v a r io u s  o f f i c i a l  p u b lic a t io n s  and some 
t e x t  books ( e .g .  F o rsy th ’s**’ C h ild ren  in  H ea lth  and 
D isease) th a t  no g e n e ra l a ttem p t has been made to  
d ea l w ith  t h i s  a sp ec t o f  th e  q u e s tio n . T his th e s i s  
has been narrowed down to  a  c o n s id e ra tio n  o f  th e  
p u re ly  m edical cau ses , and every  a ttem pt has been 
made to  exclude th e  P u b lic  H ea lth  and n a t io n a l  a s ­
p e c ts .  T his has o f te n  been a ta s k  o f g re a t d i f f i ­
c u l ty .  A spects o f th e  q u es tio n  so overlap ; ©hS;
+ F o rsy th : C h ild ren  in  H ea lth  and D isease ,
an o th er th a t in  p la c e s  i t  has been found im p o ssib le  
to  avoid  a  word or two beyond the  m edical a s p e c t.
But th e  q u es tio n  o f environm ent, a n te - n a ta l  and p o s t ­
n a ta l  hygiene o f the  mother and c h i ld ,  p re m a tu r ity , 
p ro p er feed in g , the  ignorance and h e lp le s s n e s s  o f 
m others, p a r e n ta l  h a b i t s ,  e s p e c ia l ly  a lco h o lism  and 
the  many o th e r  m anifo ld  b ea rin g s  o f th e  s u b je c t and 
th e  d isc u s s io n  p e r t in e n t  th e re to  as to the sh a re  of 
environm ent and h e re d i ty  have been avoided  as a s p e c ts  
o f  s o c io lo g ic a l  i n t e r e s t  a l r e a ^  d e a l t  w ith  in  o f f i ­
c i a l  r e p o r ts .
The c o n d itio n  of Iferasraus has been d e a l t  w ith  
( i f  one may p u t i t  th a t  way), r a th e r  as an in f e c t io n  
or p o s t - in f e c t iv e  c o n d itio n ; i t  i s  o f  course  n o t 
always one or e i th e r  o f th e se ; b u t t h i s  method was 
co n s id e red  b e s t  fo r  the purpose o f th i s  work.
The c h ie f  m edical causes o f î/iarasmus are  ;-  
i .  C ongen ita l S y p h il is .
11. T u b e rcu lo s is , 
i l l .  Some form of e n t e r i t i s  ( i n f a n t i l e  
diarrhoea o r a ch ro n ic  in f e c t io n  
o f organism s causing  I n f a n t i l e  
diarrhoea or the p o s t - in f e c t iv e  
s t a t e .
iv .  A very  few cases  in  w h ich  K.L.B. found.
V.  Some as y e t  undeterm ined causes in  the 
rem aining cases  of Marasmus.
I t  i s  d i f f i c u l t  to  w r i te  a  t h e s i s  on Marasmus, 
most a s p e c ts  of th e  su b je c t have been touched  and 
f r in g e d , b u t many th in g s  rem ain un ex p la in ed : th e re  h as
been much th e o r is in g :  th e  su b je c t i s  a s  o ld  a s  th e
h i l l s  and i t  i s  d i f f i c u l t  to  f in d  som ething new -  though 
I  th in k  I  have been fo r tu n a te  enough to  h i t  on a t  l e a s t  
one un ex p la in ed  a s p e c t ( th e  a s s o c ia t io n  o f  th e  K .L .B .) th e  
o p in io n s  o f which o r ig in a te d  w ith  m yself and f o r  which 
I  was su b je c te d  to  much c h a ff  by my c o lle a g u e s . T heir 
, o p in io n s , however, g ra d u a lly  underwent a  change, a s  th e  
p roo f o f th e  fre q u e n t a s s o c ia t io n  o f th e  K .L.B . and 
Marasmus accum ulated.
Marasmus i s  th e  ru b b ish  heap o f d is e a s e s  o f 
c h ild re n : When a  c h i ld  w astes and th e  cause o f th e  con­
d i t io n  i s  obscure th e  term  Marasmus comes to  th e  rescue# 
Some th in k  th a t  some c h ild re n  a r  e born  w ith  an in h e re n t de­
f e c t iv e  ab so rb in g  ap p a ra tu s  o r d e fe c t iv e  a s s im ila t in g  
a p p a ra tu s . (Hut ch in s  on ) t  O thers a s c r ib e d  th e  c o n d itio n  -  
o r d e fe c ts  i f  such be p re se n t -  as  due to  v ary in g  d eg rees  
o f  in f e c t io n  by a  pa th o g en ic  v i r u s .
A ll s o r t s  o f  c o n d itio n s  from  a  s e p t ic  d e n ta l  
focus to  a  g e n e ra lis e d  in f e c t io n  have been d e sc r ib e d  
in  e x c e p tio n a l in s ta n c e s  as  a  cause o f Marasmus, but i t  
w i l l  be found th a t  c e r t a in  common c o n d itio n s  predom inate
•j*
H utchinson -  L ec tu re s  on D isease s  of C h ild re n , p .104.
in  any r e tu r n s .  Some seek th e  cause in  some obscure 
d is tu rb a n c e  o f t i s s u e  m etabolism . Hobecamt and 
M a il le t  b e fo re  th e  S o c ié té  de P é d ia t r ie  in  P a r is  on 
ig .1 0 .1 2 . ,  e .g .  d e a l t  w ith  A th rep s ia  (A trophy) and 
A zotalm ia.
They d e s c r ib e  15 c a se s , in  seven o f which u re a  
more th a n  a  gramme a l i t r e ,  and e ig h t more th an  jt gramme 
a  l i t r e .
In  a n o th e r  com parative s e r ie s  o f  27 c a se s , in  
which A th rep s ia  due to  o th e r causes - u re a  alw ays below 
t  gramme.
E r ic  P r i tc h a rd  la y s  s t r e s s  on th e  v a lu e  o f  
c o r re c t  fe e d in g , no t too  much or too  l i t t l e .
H utchinson in  h i s  work. L ec tu re  IX (an  e x c e lle n t 
le c tu r e )  r e s t r i c t s  th e  term  "marasmus" on ly  to  th o se  
cases  in  which no o rg an ic  d is e a se  o r o th e r  cause fo r  th e  
w astin g  c o n d itio n  can be observed . T his i s  an id e a l  
p la n , b u t th e  d i f f i c u l t i e s  a r i s e  in  g en e ra l p r a c t ic e  
where a  m edical p r a c t i t io n e r ,  may, say , be su sp ic io u s  
o f tu b e rc u lo s is  in  a  w astin g  in f a n t ,  and y e t from  a r e ­
f u s a l  of an au to p sy  has to  c e r t i f y  th e  d ea th  as due to  
Marasmus. T his same d i f f i c u l t y  -  th a t  o f o b ta in in g  
consen t f o r  an au topsy  -  o b ta in s  in  r a t e  a id ed  I n s t i t u t i o n s ,
+
A b strac t B . J . ,  C h ild  D is . 1913, p . 124.
++ P r i tc h a rd .  " B r i t .  Jo u rn . C hild  D is . Pebry 1914,
Ho.122. pp. 49 -  96.
In  v o lu n ta ry  h o s p i ta l s  th e  case  p e rm iss io n  i s  ta k en  as  
gratnted, u n le s s  a  d e f in i t e  r e f u s a l  i s  g iv en  12 -  24 h o u rs  
a f t e r  d ea th . For s c i e n t i f i c  accu racy  o f co u rse  th e  te rm  
Marasmus should  on ly  he employed where a l l  our s c i e n t i f i c  
knowledge f a i l s  to  e s ta b l i s h  any cause fo r  th e  c o n d itio n  
and may be d e a th . Many cases  o f Marasmus i f  k ep t a l iv e  
long enough reco v e r -  and th e  cause o f  t h e i r  con­
d i t i o n  rem ains in  o b s c u r ity .
With re g a rd  to  th e  su b je c t o f  I n f a n t i l i s m  th e
c o n d itio n  o f th e  su b je c t i s  too  c h a o t ic ,  i t s  ty p e s  no t
s u f f i c i e n t l y  c l a s s i f i e d  to  re n d e r  any d is c u s s io n  o f th e
su b je c t v a lu a b le  in  a  g e n e ra l t h e i i s  o f t h i s  c h a ra c te r .
I t  occurs to o  f re q u e n tly  in  c h i ld re n  above my age l i m i t .
+
Zondel in c lu d e s  some g e n e ra l d is e a s e s  &c, l i k e  tu b e r ­
c u lo s is  in  i t s  c a u sa tio n ; b u t i t  i s  d o u b tfu l i f  such 
a  c l a s s i f i c a t i o n  would h o ld .
In  t h i s  t h e s i s  I  have made no a ttem p t to  cover 
a l l  th e  ground o f Marasmus -  so w e ll done in  many modern 
t e x t  books b u t on ly  to  w r i te  o f th o se  c o n d itio n s  which fo r  
th e  p a s t  two y e a rs  (and b e fo re )  I  have p e rs o n a lly  ob­
se rv ed  in  th e se  ca se s  and th in k , in  my humble o p in io n , 
w orthy o f re c o rd , m ention o r em phasis.
I  p ropose to  fram e th e  th e s i s  in  th e  fo llo w in g  way:- 
(A fter In tro d u c tio n )
PART I . R e fe rs  to  th e  a s s o c iâ t  io n  which I  have ob­
se rv ed  betw een th e  p resen ce  o f th e  
K lebs L o e f f le r  b a c i l l u s ,  and weakened 
w asting  t i s s u e s .
^ Z ondel, P r a c t i t io n e r ,  November 1913, p . 681 -  w ith  
B ib lio g rap n y .
yPART I I .  Some o b se rv a tio n s  on T u b e rc u lo s is  and
Marasmus.
PART I I I .  Marasmus and C ongen ita l S y p h il is .
PART IV. Some b r i e f  o b se rv a tio n s  on o th e r  con­
d i t io n s  cau sin g  Marasmus.
PART V. Some s t a t i s t i c s  r e  m o r ta l i ty  and in ­
cidence  o f p ro p o rtio n  o f cau ses .
PART V I. Summary.
APPENDIX: (a) Real c a se s .  (b) C ontact c a s e s .
I  have l im ite d  th e  age o f  my ca ses  to  y e a r s .
..:yy.ry y
V?-
cor'
o f
"Ti V Z. ':"■'( -
7The in v e s t ig a t io n s  and work o f  which t h i s  
T h esis  i s  th e  outcome were c a r r ie d  out by me d u rin g  
my 11 months te n u re  o f  th e  p o s i t io n  o f  A s s is ta n t  
R esiden t M edical O ff ic e r  a t  th e  P ark  H o sp ita l f o r  
C h ild ren , H ith e r  Green, London, S .E .,  and has con­
tin u e d  up to  th e  p r e s e n t .
The P ark  H o sp ita l - r e a l l y  th e  M e tro p o lita n  
C h ild re n 's  In firm a ry  -  o f fe re d  u n r iv a l le d  f a c i l i t i e s  
f o r  th e  study  o f Marasmus. I t  i s  one o f th e  l a r g e s t  
i n s t i t u t i o n s  o f  i t s  k in d  in  th e  w orld . I t  was n o t 
u sed  as a  h o s p i ta l  f o r  a c u te  c a se s , bu t under th e  
L ocal Government B o a rd 's  o rd e rs  " fo r  weak, d e b i l i ­
t a t e d  and conv a lescen t c h i ld re n " , th e  M e tro p o lita n  
Asylum 's Board a l l o t t e d  th e  P ark  H o sp ita l from i t s  
Fever S erv ice  fo r  th e  re c e p tio n  and tre a tm e n t o f  
such c h i ld re n . The scheme has been b ad ly  worked, 
and i t  amounted to  t h i s  th a t  th e  Park  H o s p ita l ,  
e x c e p tio n a lly  w e ll equipped, and b e a u t i f u l ly  s i t u a te d  
re c e iv e d  th e  re fu s e  o f th e  M e tro p o litan  Poor Law 
I n f i r m a r ie s ,  in c lu d in g  t h e i r  n o n - th r iv in g  cases  o f  
Marasmus, Such a c o l le c t io n  o f  m a ra n tic  c h i ld re n  
has p robab ly  never been g a th e red  to g e th e r  in  such  a  
m edical i n s t i t u t i o n  in  th e  w orld : th e  f i e l d  th e r e ­
fo re  fo r  a s tu d y  o f  Marasmus -  c l i n i c a l  and o th e r ­
w ise -  was e x c e p tio n a l:  and I  a v a ile d  m yse lf to  th e
f u l l  o f  th e  unique o p p o r tu n ity . Every f a c i l i t y  was
a ffo rd e d  me fo r  my 'b a c te r io lo g ic a l  in v e s t ig a t io n s .
The d ea th  r a t e  a t  t h i s  I n s t i t u t i o n  f o r  1912
was 6 .6  p e r  hundred .
2,360 adm issions -  155 d ea th s
D eaths under 1 y e a r  82
" " 2 y e a rs  36
" " 3 y e a rs  132
293 ca ses  o f  Marasmus were ad m itte d .
325 " " C o n g en ita l s y p h i l i s .
296 " " D e b il i ty  (many o f  th e se  in
o ld e r  c h ild re n )
92 ** " E n t e r i t i s ,
In  a co rrespond ing  I n s t i t u t i o n  a t  C a rsh a lto n , 
on ly  79 ca ses  o f  Marasmus and 9 c o n g e n ita l  s y p h i l i t i c  
cases  were ad m itted  in  th a t  y e a r .
881 cases  o f  Marasmus were ad m itted  (as  such) 
to  th e  P ark  H ospitalÇ from  i t s  opening up to  th e  p re s e n t) ,  
A c h i ld  b e fo re  adm ission  th en  p a sse s  th ro u g h  
th e  fo llo w in g  hands : -
P r iv a te  p r a c t i t io n e r  (p e rh a p s ) .
D i s t r i c t  M edical O ff ic e r s  (Poor Law). 
M e tro p o lita n  In f irm a ry .
M e tro p o lita n  Asylums Board C h ild ren  s e rv ic e :  
i t  i s  supposed to  be ad m itted  to  th e  
l a t t e r  w ith  a c e r t i f i c a t e  o f  freedom  
from in f e c t io n ,  a  r e g u la t io n  f re q u e n tly  
n e g le c te d .
The m aran tic  cases  th u s s e le c te d  from t r a n s f e r
a re  th e  w orst c a se s : no improvement was o b ta in ed
as expected  under m ed ica l tre a tm e n t elsew here  and 
80 s e n t on.
The m o r ta l i ty  o f  th e se  ca ses  i s  h ig h  in  h o s­
p i t a l s  (see  Local Government B o a rd 's  r e p o r t  and D is­
ea ses  o f  C h ild ren , B a tte n  fo r  only  th e  w orst
and most p ro longed  cases  a re  ad m itte d , and in  them 
th e  power o f  a s s im ila t io n  sometimes ap p ears com­
p le t e l y  l o s t .
These rem arks a re  e s p e c ia l ly  a p p l ic a b le  to  
th e  ca ses  a t  th e  P ark  H o s p ita l, and th e  s t a t i s t i c s  
from th e re  a re  o f  a  v ery  d i f f e r e n t  k in d  from th o se  
from any o th e r  I n s t i t u t i o n .  The cases  se n t to  th e  
P ark  were sen t to  rem ain th e re  t i l l  d ea th  o r reco v e ry  
fo r  i f  th ey  were sen t back to  t h e i r  In f irm a ry  th ey  
were im m ediately  sen t back . The cases  had to  be 
ad m itted , and were th u s  seen in  o ld  s ta g e s ,  and e s ­
p e c ia l ly  th e  te rm in a l s ta g e s  o f  t h e i r  m a ran tic  con­
d i t i o n ,  O ccasio n a lly  th e  post-m ortem  appearances 
cou ld  be seen and s tu d ie d , b u t t h i s ,  as in  most 
p u b lic  i n s t i t u t i o n s  d id  no t occur f r e q u e n t ly .  I n  
v o lu n ta ry  h o s p i ta ls  such cases a re  seen  in  t h e i r  
a c u te  o r a t  most subacu te  s ta g e .
The c l i n i c a l  p ic tu r e  o f  th e  m aran tic  in f a n t  
has been so v iv id ly  d e sc r ib e d  in  many adm irab le  t e x t ­
books on th e  D iseases o f  C h ild ren  th a t  I  do no t
4 G arrod, B a tten  and S t i l l :  D iseaes o f  C h ild re n .
propose to  e la b o ra te  th a t  a s p e c t .  One o f th e  b e s t  
c h a p te rs  on Marasmus occurs in  th e  D iseases  o f  
C h ild ren  te x t-b o o k  - th e  o u tp u t o f  th e  c o n s u lt in g  > 
s t a f f  o f  th e  H o sp ita l  fo r  S ick  C h ild ren , G reat Onnond 
S t r e e t .  In  s p i t e ,  however, o f  a  volum inous l i t e r a ­
tu r e  on s u b je c ts  r e l a t i n g  to  Marasmus and a  f a i r  
amount on Marasmus (o r any o f  i t s  synonyms) i t  i s  
s tra n g e  how l i t t l e  c l a s s i f i e d  i s  th e  s u b je c t  o r how 
l i t t l e  l i g h t  has been thrown on i t  in  re c e n t y e a r s .  
The d i f f i c u l t i e s  in  th e  way a re  g r e a t ,  b u t th ey  a re  
no t unsurm ountab le. My s tu d ie s  le d  me to  t r y  to  
c o r r e la te  th e  p ro p o r tio n a te  in c id en ce  o f  v a r io u s  
d is e a s e s  in  th e  c a u sa tio n  o f  marasmus. The 
R e g is tr a r  G e n e ra l 's  annual r e tu r n s  a ttem p t u n su c cess­
f u l ly  to  do so by th e  s t a t i s t i c a l  method from un­
checked d iag n o ses , th rough  a l l  th e  maze o f p o s s ib le  
f a l l a c i e s  in  c l a s s i f i c a t i o n  o f causes o f  d ea th s  and 
o f im p e rfec tio n s  in  c e r t i f i c a t i o n  &c. A dm ittedly  
th e  ta s k ,  though im p o rta n t, i s  a  d i f f i c u l t  one. I  
have t r i e d  from th e  m ed ical s ta n d p o in t, w ith  my r e ­
s u l t s  checked u s u a lly  by my i n s t i t u t i o n a l  c o lle a g u e s , 
to  so a rran g e  th e  cause in d ex  o f Marasmus th a t  our 
reco rd ed  ex p erien ce  a t  th e  Park H o sp ita l  and e l s e ­
where may prove o f  some u se : and in c id e n ta l ly  f o r
th e  s p e c ia l  purpose o f t h i s  T h esis  I  have been le d  
to  re c o rd  some o b se rv a tio n s , to  b e , I  hope, c a r e fu l ly
f/
v e r i f i e d  by o th e rs  in  th e  f u tu r e ,  o f  my ex p e rien ce  
i n  c a ses  o f  M a ln u tr it io n  and Marasmus.
The su b je c t i s  o f  n a t io n a l  im portance f o r  th e  
g ra d u a lly  in c re a s in g  p e re n n ia l  i n t e r e s t  i n  I n f a n t i l e  
M o r ta l i ty  and th e  causes a p p e r ta in in g  th e r e to .  A f te r  
due re g a rd , however, i s  p a id  to  th e  f a c t  th a t  th e  i n ­
accu racy  o f th e  s t a t e d  cause o f d ea th  i s  v ery  g re a t  
in  in fa n c y , i t  i s  s a t i s f a c to r y  to  n o te  from o f f i c i a l  
p u b lic a t io n s  th a t  th e  in f a n t  m o r ta l i ty  r a t e  from a l l  
causes has been s te a d i ly  f a l l i n g  fo r  some y e a rs  -  a  
d ec rease  o f  84 ^  from 1881 to  1910: t h i s  d ec rease
has been n o ted  a l l  over th e  w orld  and o c c a s io n a lly  a  
p o o re r cou n try  ( e .g .  I re la n d )  occup ies a  m ost fav o u r­
a b le  p o s i t io n  in  t h i s  r e s p e c t .
+
In  1911 th e  "group o f f iv e "  (developm enta l 
and w asting  d is e a s e s )  accoun ted  fo r  w e ll  over h a l f  
th e  t o t a l  m o r ta l i ty  in  f i r s t  th r e e  months o f  l i f e :  
and a com parative r e tu r n  o f  th e  occupation  o f  th e  
p a re n ts  re v e a le d  th e  astound ing  f a c t  th a t  m ed ica l 
men in s te a d  o f , as  t h e i r  v o c a tio n  would in d ic a te ,  
le a d in g  th e  l i s t  w ith  th e  low est in f a n t  m o r ta l i ty  
o f  t h e i r  o f f s p r in g  a re  b e a te n  by a r t i s t s  (27) and 
m erchants (30) as  a g a in s t  t h e i r  f ig u re  o f  39: w h ile  
n av a l o f f i c e r s  (41) and s o l i c i t o r s  (41) run  them 
v ery  c lo se : th e  d e a th  r a t e  among c h i ld re n  i s  in v e r s e ly
+ Cd 5263 ta b le  p .  28 and ta b le  VI in  Appendix I I I ,
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p ro p o r t io n a l  to  s o c ia l  s ta tu s  o f  p o p u la tio n  -  th e  
"complex o f  p o v erty "  having v a ry in g  bu t due homage 
p a id  to  i t  by th e  annual lo s s  in  i n f a n t s ."
I n f a n t i l e  M o r ta l i ty  has g e n e ra lly  been r e ­
garded  as occupying a  s p e c ia l ly  im p o rtan t p la c e  in  
th e  t e s t  o f n a t io n a l  w e ll b e in g ; -
In  1908 D eath r a t e  in  E ngland and Wales
= 14 .7  p e r  1000
and o f  t g t a l  d ea th s a t  a l l  ages in  England and Wales 
in  1908-i t h  o ccu rred  in  in f a n ts  in  1 s t y ea r  -  a  t r u ly
a
a p p a ll in g  f ig u r e .
The m o r ta l i ty  f ig u re  v a r ie s  in  d i f f e r e n t  towns; 
b u t a  g e n e ra l b u t slow improvement i s  ta k in g  p la c e .
In  1910 th e  in f a n t  d ea th  r a t e  was 30^ low er
th a n  in  1901:
" " " g e n e ra l » " was 20^ low er
th an  in  1901:
T his q u e s tio n  i s  o f cou rse  in t im a te ly  lin k e d  
up w ith  th a t  o f  Summer Diarrhoea and i t s  sequelsa: and
th e  work fo r  t h i s  T hesis  r e a l l y  s t a r t e d  in  an a ttem p t 
to  compare th e  b a c te r io lo g y  o f  th e  fimces o f  h e a lth y  
in f a n ts  w ith  th o se  s u f fe r in g  from M arasmus.' W hile 
my c o p ro lo g ic a l in v e s t ig a t io n s  were b e in g  c a r r i e d  out 
combined w ith  my c l i n i c a l  ro u tin e  work in  my 4 wards 
o f  m aran tic  c h ild re n  I  ex p erien ced  g re a t  d i f f i c u l t y
in  c la s s i f y in g  th e  v a r io u s  fæ ca l organism s: h u t
when th e  L ocal Government Board r e p o r t  was published'*’, 
th e  work o f fo u r r e s e a rc h  sc h o la rs  who were working 
on th e  same su b je c t w ith  th e  c l a s s i f i c a t i o n  su g g ested  
by Graham Smith, i t  p roved  to  me th e  f u t i l i t y  o f  
p u rsu in g  my in v e s t ig a t io n s  in  t h i s  d i r e c t io n .  I  
had then  examined b a c te r io lo g ic a l ly  more o r l e s s  on 
s im ila r  l i n e s  w ith  t h e i r  l i n e s ,  though w ith o u t know­
ledge o f t h e i r  m ethods, c lo se  on 90 specim ens o f  
faeces o f which 52 were from m aran tic  c h i ld re n .  T h e ir  
r e p o r ts  covered  th e  whole f i e l d  and my co n c lu s io n s  
from my sm all number o f specim ens (o n ly  90) gave r e ­
m arkably s im ila r  r e s u l t s ,  though I  came to  th e  con­
c lu s io n  th a t  though M organ's No, I  b a c i l l u s  had been 
found f re q u e n tly  in  cases  o f  marasmus w ith  a  p rev io u s  
h is to r y  o f diarrhoea, y e t from i t s  o ccu rrence  in  th e  
ftoces o f  o s te n s ib ly  non-m aran tic  c h i ld re n , I  r e g a rd  
th e  a s s o c ia t io n  o f  t h i s  b a c i l lu s  w ith  Diarrhoea as  one 
no t s u f f i c i e n t ly  proven to  en ab le  anyone to  come to  
any tru s tw o rth y  co n c lu s io n  on th e  l ik e l ih o o d  o f  i t s  
p la y in g  a p a r t  in  th e  c a u sa tio n  o f th e  d is e a s e .
Diarrhoea (o r  i t s  cause e n t e r i t i s )  i s  an im p o rt­
an t cause o f Marasmus. The d i f f i c u l t y  o f  o b ta in in g  
an a c c u ra te  h i s to r y  in  th e se  cases  was enormous, as  
ig n o ra n t p a re n ts  o f  th e  working c la s s e s  v a r ie d  g r e a t ly
+ Cd 6341.
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as to  what c o n s t i tu te d  d ia rrh œ a.
In  1910 Diarrhoea and E n t e r i t i s  caused  12^ o f
t o t a l  in f a n t  m o r ta l i ty .
and In  1911 " " " caused  2 8 /  Of
t o t a l  in f a n t  m o r ta l i ty .
I t  i s  no t on ly  in  th e  m o r ta l i ty  from i t s  a c u te  
p h ase , th a t  Summer D iarrhœa o r E n t e r i t i s  p la y s  havoc 
w ith  our i n f a n t i l e  d ea th  r a t e ,  h u t in  i t s  m o rb id ity  
th e  p o s t-a c u te  or ch ro n ic  o r co n v a lescen t s ta g e .  I t  
le a v e s  beh ind  i t  a t r a i l  o f  Marasmus and t h i s  leg acy  
o f  weakened t i s s u e s  has an e f f e c t  on th e  d ea th  r a t e  
by i t s  ready  f a l l  in  th e  s tru g g le  w ith  in f e c t io n .
I t  seems th a t  th e  i n f a n t i l e  t i s s u e s  a re  so p o isoned  
by th e  to x in s  o f  th e  in f e c t iv e  agen t in  diarrhoea, 
and t h e i r  reco v ery  so slow  and te d io u s  th a t  f o r  a  
long and v ary in g  le n g th  o f tim e th e  b a lan ce  in  favour 
o f  co n tin u ed  t i s s u e  m etabolism  i s  a  p u re ly  m arg in a l 
one: i f  k ep t going however fo r  some tim e , p ro v id ed
th e re  i s  no r e - in f e c t io n  o r o th e r  in te r c u r r e n t  i n ­
f e c t io n ,  recovery  w i l l  g ra d u a lly  though perhaps slow ly  
ta k e  p la c e . "Keep them a l iv e "  as  one w r i te r  h as  s a id  
"and th ey  w i l l  p o s s ib ly  r e c o v e r ."  Recovery o f  course  
depends in  g re a t p a r t  on p ro p er tre a tm e n t -  i f  p o s­
s ib le  in  p ro p e r ly  ad m in is te red  m edical i n s t i t u t i o n s ,
Scholberg  and W a llis ‘*’propound th e  h y p o th e s is  
th a t  th e  m a l-n u t r i t io n  a f t e r  th e  ac u te  g a s tro  i n t e s ­
+ Cd 6341.
t i n a l  toxaemia may be due t o : -
(a) d im inu tion  o f th e  p a n c re a t ic  s e c r e t io n  from
p a th o lo g ic a l  o v e r - s t im u la tio n  d u rin g  and 
subsequent to  th e  in f e c t iv e  p ro c e s s : o r
(b) to x ic  su sp en sio n  o f th e  p a n c re a tic  c e l l u l a r
a c t i v i t i e s ;
and they  d e sc r ib e  experim ents in  support o f  t h i s  v iew . 
The h y p o th e s is  i s  q u ite  a  re a so n ab le  one, in  my o p in ­
io n , i f  ex tended  to  a l l  th e  o th e r  c e l l u l a r  a c t i v i t i e s  
and no t r e s t r i c t e d  to  th e  p a n c re a s . I t  i s  obvious 
th a t  th e  exo tox in  o f  th e  v iru s  o f  summer d ia rrhœ a has 
a  g e n e ra l system ic a c t io n  and i t s  to x ic  a c t io n  on 
young c e l l s  may have th e  e f f e c t  o f  suspending t h e i r  
fu n c t io n a l  a c t i v i t i e s ,  le a d in g  to  a  g e n e ra l d i s tu r b ­
ance o f an a b o lic  p ro c e s s e s .
The f e a tu re s  which I  have observed  in  my s e r i e s  
o f  marasmic cases  and which to  my mind have n o t been 
s u f f i c i e n t ly  em phasized in  m ed ica l l i t e r a t u r e  a r e : -
(1) The v a ry in g  r e a c t io n  marasmic in f a n t s  
make to  ac u te  in f e c t io n s .  There can be no doubt 
th a t  th e re  a r e  some as  y e t  u n ex p la in ed  causes a t  
work, e i th e r  th e  n a tu re  o f  th e  change o f  an  en fee b led  
young c o n s t i tu t io n  to  o u ts id e  p o iso n s , o r Of some 
m o d if ic a tio n  o f  th e  a c t io n  o f  to x in s ,  when a c t in g  
on such d iso rd e re d , en feeb led  and marasmic t i s s u e s .
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P i t t  q u ite  c o r r e c t ly  w rote th a t  i n  marasmic 
c h i ld re n  a c u te  d is e a s e s  (may) produce few symptoms: 
th e y  sometimes have pneumonia and y e t  n o th in g  to  
a t t r a c t  a t t e n t io n .
He a lso  s t a t e s  th a t  some have a c u te  n e p h r i t i s  - 
a  co n d itio n  I  have no t met w ith .
A m aran tic  in f a n t  w ith  a  co n c u rren t a c u te  
a f f e c t io n  may have a  p e r s i s t e n t  subnorm al tem pera­
tu r e  (n o t a  te rm in a l c o n d itio n  as th ey  r e c o v e r) ,  o r 
th e  tem p era tu re  may be norm al or a t  any h e ig h t from 
100® to  102^: th e  in f a n t  meanwhile may look  ex­
trem e ly  i l l  o r no t in f re q u e n tly  j u s t  a l i t t l e  "more 
p o o rly "  th an  u s u a l .
These o b se rv a tio n s  dem onstra te  what d i f f i c u l ­
t i e s  l i e  in  th e  s u f f i c i e n t  tre a tm e n t o f  such c a s e s .  
Owing to  th e  o b sc u r ity  o f symptoms o f an ac u te  con­
d i t i o n ,  - so marked as to  deceive even th e  t r a in e d  
eye -  th e  ig n o ra n t or in d i f f e r e n t  o r unobservan t 
p a re n t may l e t  th e  c h i ld  rem ain w ith o u t tre a tm e n t -  
and s t a t i s t i c s  o f  marasmus in  a c u te  h o s p i ta l s  may 
be n u l l i f i e d  to  t h i s  e x te n t - th a t  th e  te rm in a l 
a c u te  c o n d itio n  observed  post-m ortem  may only  be th e  
superim posed a c u te  i l l n e s s  ( th e  im m ediate cause o f  
d ea th ) on th e  o th e r  obscure ch ro n ic  cause o f  th e  
m aran tic  c o n d itio n .
n(2) The v ery  slow improvement -  even in  ca ses  
w ith o u t c l i n i c a l  s ig n s  fo r  months (no c h e s t ,  h e a r t  o r 
th o ra c ic  tro u b le )  -  under id e a l  c o n d itio n s  o f  en v iro n ­
ment and m ed ica l a t t e n t io n :  t h i s  s ta g e  o f  su b sid en ce  •
no improvement in  th e  m aran tic  c o n d itio n , th e  g e n e ra l 
appearance, no g a in  in  w eight -  to  be fo llow ed  i f  th e  
c h i ld  be kep t a l iv e  s u f f i c i e n t ly  long  -  by a  s ta g e  o f  
reco v e ry  o r r e a c t io n  in  two w ays:- e i t h e r
( i )  a  sudden marked change -  r a p id  r i s e  o f  tem­
p e r a tu re ,  sudden improvement in  g e n e ra l 
w e ll b e in g , c o lo u r , i n t e r e s t  i n  s u r ­
ro u n d in g s, &G.: o r
( i i )  a  v ery  g ra d u a l slow ly  p ro g re s s iv e  im prove­
ment -  in  a l l  symptoms.
Barbour,'*’whose c l i n i c a l  p ic tu r e  o f  th e  cond i­
t io n  i s  an e x c e lle n t  one, c a l l s  a t t e n t io n  to  t h i s  
p o in t and rem arks th a t  convalescence in  c h ild re n  
a f t e r  a c u te  i l l n e s s e s  i s  u s u a lly  slow -  though on ly  
fo r  a w h ile  in  s t a t u  quo. A p ro b ab le  e x p la n a tio n  
o f  some cases o f  Marasmus i s  th a t  th e  c o n d itio n  i s  
one o f  a very  te d io u s  and slow  convalescence a f t e r  
an a c u te , observed  o r unobserved i l l n e s s ,  w ith  o r  
w ith o u t marked and o b tru s iv e  s ig n s .  I t  i s  p o s s ib le  
to  im agine young i n f a n t i l e  t i s s u e s ,  p erhaps p rem atu re ,
4 P .  P . Barbour - Am. P ra c . emd Hews, L o u is v i l le  1903, 
XXXV. p . 353-357. D iscu ssio n  p . 397-405, and 
P e d ia t r i c s ,  H.Y. 1903, XV, 397-409, and p .  414. 
Tetany p . 697.
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so com plete ly  po isoned  by th e  ex o to x in s  o f  some i n ­
f e c t in g  ag e n t, th a t  t h e i r  c e l l u l a r  m a n ife s ta tio n s  o f  
a c t i v i t y  and v i t a l i t y  a re  so p a ra ly se d  and a f f e c te d  
a s  to  ren d e r t h e i r  fu n c tio n  o f co n tin u ed  grow th a l l  
bu t im p o ss ib le . In d iv id u a l  c e l l s  o r  system s can bu t 
keep them selves a l iv e ,  s e c r e t io n  may be a t  a  s ta n d ­
s t i l l ,  and th e re  i s  a g e n e ra l d is tu rb a n c e  o f th e  
system ic  m etabolism . Such a  d is tu rb a n c e  would have 
a  g r e a te r  e f f e c t  th e  younger th e  t i s s u e  a t ta c k e d  
( P i t t ) / *  as a  blow which would d e s tro y  a young grow­
in g  p la n t  would b u t cu t th e  b a rk  o f th e  f u l l  grown 
t r e e .
I t  i s  im p o rtan t to  remember th a t  reco v ery  from 
such a  toxsamia in  young t i s s u e s  may be v ery  slow  and 
t i s s u e  m etabolism  may seem a t  a  s t a n d s t i l l  fo r  a  long  
tim e . Not only th e  a b s o rp tiv e , bu t th e  a s s im ila t iv e  
fu n c tio n s  may be in  abeyance: in  such ca ses  a  r e s ­
ponse to  even id e a l  feed in g  cou ld  only be expected  
a f t e r  th e  c e l l  had reco v e red  from th e  p o iso n in g  -  
though th e  reco v e ry  would be qu ick er in  id e a l  s u r ­
roundings th an  in  th o se  where ig n o ran ce , i n d i f f e r ­
ence and sq u a lo r and p o v erty  and d i r t  h e ld  sway.
The p o iso n in g  may only a t ta c k  some c e l l s ,  and so 
t i s s u e  m etabolism  may con tin u e  to  an e x te n t s u f f i ­
c ie n t  to  enable us to  keep th e  in f a n t  a l i v e .  The
+ G. N. P i t t  - G uy's Hosp. G az e tte , London 1901, 
XV, pp . 493-500.
degree o f  p o iso n in g  must always be co n s id e red  as  a  
p ro p o r tio n a te  one, g re a t in  some cases  and le s s  in  
o th e r s ,  a l l  shades o f g ra d a tio n  in te rv e n in g .
(3) The te rm in a l s ta g e , i f  th e  in f a n t  i s  dying 
from a s th e n ia ,  i s  an in f e c t io n  by post-m ortem  organ­
ism s - as dem onstrated  by p u rp u ric  r a s h e s ,  sapraamic 
toxsamia, and la rg e  a n te  mortem p a tch es  o f  d is c o lo r a ­
t io n  (no t in  dependent p a r t s  u s u a l ly ,  t h o u ^  i t  f r e ­
q u en tly  occurs h e r e ) .
(4) That th e  co n d itio n  i s  an in f e c t iv e  or 
p o s t in f e c t iv e  one u s u a lly  (though not in v a r ia b ly )  - 
bad fe e d in g , or even p re m a tu rity  m erely  p re d isp o s in g  
in  g r e a te r  or l e s s  degree to  th e  a c tio n  o f  in f e c t iv e  
a g e n ts .  For example, to  a r t i f i c i a l  feed in g  a re  
g e n e ra lly  a t t r i b u t e d  some cases  o f Marasmus. The 
p o in t i s  m issed  th a t  i t  i s  n o t a r t i f i c i a l  feed in g  
p e r se  th a t  i s  th e  ro o t o f th e  t r o u b le .  I t  may be 
good a r t i f i c i a l  feed in g  (as  in  m edical i n s t i t u t i o n s )  
or bad  a r t i f i c i a l  fe e d in g s , as in  th e  homes o f  p a re n ts  
w ith  no id e a s  o f c le a n l in e s s ,  hygiene o r a s e p s is .
Bad a r t i f i c i a l  feed in g  w ith  i t s  m u lt ip le  o p p o rtu n i­
t i e s  fo r  in f e c t io n  and p o iso n in g  o f  th e  g a s t r o - in te s -  
t i n a l  mucosa may be a  p o te n t f a c to r  in  th e  p ro d u c tio n  
o f  marasmus, b u t i t  i s  n o t a l l  in  my o p in io n .
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We f in d  good, f re q u e n tly  e x c e lle n t  r e s u l t s  in  
m ed ica l i n s t i t u t i o n s  where c h ild re n  in  v a r io u s  s ta g e s  
o f  m a ln u tr i t io n  and marasmus a re  ca red  fo r  and a r t i ­
f i c i a l l y  fe d . M aran tic  in f a n t s ,  w ith  c l e f t  p a la te ,  
do n o t do b a d ly . The g r e a te r  th e  c a re , th e  more 
marked th e  in d iv id u a l  n u rs in g , th e  b e t t e r  th e  r e s u l t .
The younger th e  c h i ld  b o t t l e  or hand fe d  -  by 
bad a r t i f i c i a l  fe e d in g , t h e , l e s s ,  o f  co u rse , i t s  
chances o f s u r v iv a l .  I t  i s  r a th e r  what a r t i f i c i a l  
feed in g  s tan d s  fo r  - in  th e  homes o f th e  p a re n ts ,  
e s p e c ia l ly  i f  o f  th e  working c la s s e s .  T his view i s  
adm irably  ex p ressed  in  th e  most im p o rtan t R eport o f  
th e  L ocal Government Board on I n f a n t i l e  M ortality '*’ 
"not th a t  a r t i f i c i a l  feed in g  i s  i t s e l f  harm fu l, b u t 
abandonment o f  b re a s t  feed in g  w ithou t adequate cause 
(an im p o rtan t f a c to r  o f  th e  ex cess iv e  m o r ta l i ty )  iiiir-.- 
p l i es in d if f e re n c e  & c., on th e  p a r t  o f th e  m o th er."  
And in d if f e re n c e  in  homes o f p o v erty  and sq u a lo r 
h e ra ld s  danger to  th e  i n f a n t 's  l i f e ,
(5) The harm ful a d m in is tra tiv e  tendency to  
h e rd  a l l  such ca ses  to -d ay  in  one la rg e  w ard. I  am 
convinced t h i s  i s  a bad arrangem ent.
The id e a l  system  would be to  have s e p a ra te  
s in g le  s p e c ia l  wards in  s p e c ia l ly  designed  i n s t i t u ­
t io n s  w ith  a t r a in e d  n u rse  c o n s ta n tly  in  a tten d an ce
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day and n ig h t .  The m aran tic  in f a n t  shou ld  n ev er he 
a llow ed  to  l i e  f o r  one moment in  s o i le d  c lo th e s :  and
h is  sk in  sh o u ld  he kep t a s  c lean  as p o s s ib le .  The 
in fa n t  shou ld  have c a re fu l  in d iv id u a l  a t t e n t io n .
Some m aran tic  in f a n ts  th r iv e  b e t t e r  in  d i r t y  homes 
than  in  some i n s t i t u t i o n s ,  f o r  t h i s  reaso n ; a t  home 
in  s p i t e  o f  th e  p o v e r ty , unhyg ien ic  su rro u n d in g s & c., 
he re c e iv e d  in d iv id u a l  ca re  and a t te n t io n  by a m other. 
He i s  c le a n sed  as soon as he i s  s o i le d .  In  u n d er­
s ta f f e d  i n s t i t u t i o n s ,  too  f re q u e n tly  th e  m aran tic  
c h i ld  has to  l i e ,  w earing h im se lf  out w ith  i r r i t a b i l ­
i t y  and p e e v ish n e ss , whining c o n s ta n tly , fo r  long  
p e r io d s  in  h is  e x c re ta , t i l l  i t  i s  h is  tu rn  to  be 
washed. O ften he has to  ta k e  h i s  m eals in  t h i s  
c o n d itio n . This ly in g  in  e x c re ta  shou ld  be abso ­
lu t e ly  p ro h ib ite d  - and c a re fu l  su p e rv is io n , espeo&r 
a l l y  a t  n ig h t ,  i n s i s t e d  on.
F a i l in g  s in g le  rooms, th e  m aran tic  in f a n t s  
shou ld  be i n s t a l l e d  in  sm all w ards, to  h o ld  a t  most 
s ix :  o r in  g e n e ra l i n s t i t u t i o n s  be d i s t r ib u t e d  in
th e  a d u lt  w ards.
Herded in  one ward, m aran tic  c h i ld re n  do no t 
th r iv e  w e ll as a  r u l e .  I n f e c t io n  i s  e a s i ly  sp read  -  
d ia rrhœ a in  v ary in g  degree^ p a sse s  from co t to  c o t ,  
and so on. Even when no in f e c t io n  i s  p r e s e n t ,  t h e i r  
reco v ery  seems to  be h in d e red  by th e  p resen ce  o f  o th e r
m a ran tic  c h i ld re n , w ith  t h e i r  m alodorous s k in  emana­
t io n s ,  and s to o ls  &c.
F req u en tly  t r a n s f e r  to  wards w ith  o ld e r  c h i l ­
d ren  has been th e  tu rn in g  p o in t on th e  reco v e ry  ro a d , 
In  th e se  w ards, to o , th ey  ten d  to  re c e iv e  more sp ec­
i a l  a t t e n t io n .
Marasmus may o f course  be p u re ly  a  s ta rv a t io n  
in a n i t io n  from in s u f f ic ie n c y  o f food (n o t u s u a lly  
seen  in  i n s t i t u t i o n s )  o r may be due to  d e fe c tiv e  
d ig e s t io n  from o rg an ic  d ise a se  o r p re m a tu r i ty .
(6) The tendency  to  v ic io u s  c i r c l e s  in  
Marasmus - one c o n d itio n  p re d isp o s in g  to  an o th e r 
and 80 to  .an o th e r, and so on.
Post-m ortem  l i t t l e  m acroscop ica l ev idence o f  
d is e a se  i s  found in  th e  pure ca ses  o f  marasmus (no 
cause o f d ea th  r e a l l y  fo und). H o lt 's *  d e s c r ip t io n  
o f th e  appearances o f  th e  g a s t r o - in t e s t i n a l  t r a c t  
h o ld s .
In  my s e r ie s  o f  marasmus (post-m ortem ), th e  
p u re ly  marasmic cases in v a r ia b ly  showed a h ig h ly  con­
g e s te d  mucous membrane w ith  o c c a s io n a lly  haemorrhages.
Tetany which I  observed in  6 cases  I  reg a rd ed  
as a te rm in a l sapraamic ( to x ic )  c o n d itio n , none o f th e  
cases  re co v e rin g  and th e  te ta n y  o cc u rrin g  2-3 days
+ H olt - D iseases o f C h ild ren .
b e fo re  d ea th  and co n tin u in g  t i l l  j u s t  b e fo re  d e a th .
P a tch es  o f  œdema I  a lso  reg a rd ed  as an  a n te -  
mortem s ig n .
P o t te r * r égards th e  œdema o c c a s io n a lly  met in  
ch ro n ic  cases o f  Marasmus as an e n t i r e ly  d i f f e r e n t  
co n d itio n  from th e  œdema in  cases  o f d ia rrhœ a and he 
d id  no t re g a rd  i t  as an ante-m ortem  s ig n .
+ P o t te r  -  P e d ia t r i c s  N.Y. 1904: XVI. p p . 129-136.
O f f i c i a l  p u b l ic a t io n s : -
L ocal Government Boards Annual R eports (Medi­
c a l  Supplement : 1908-1913.
Cd 5263 ) s p e c ia l ly  good - e x c e lle n t 
Cd 6909 ) ta b le s  and c h a r t s .
Cd 7181 
Cd 6341.
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T his p a r t  o f  my T hesis  d e a ls  w ith  an i n t e r e s t ­
in g  a sp e c t o f  th e  M aran tic  c o n d itio n : v i z . ,  t h a t  ap­
p e r ta in in g  to  th e  a s s o c ia t io n  between a  m a ra n tic  con­
d i t io n  and th e  co n tinued  p resen ce  o f th e  D ip h th e ria  
B a c i l lu s  in  th e  n a s a l  o r f a u c ia l  reg io n s  ( c h ie f ly  th e  
fo rm e r). While s jrs te m d tlc a ily  p u rsu in g  my in v e s t ig a ­
t io n s  in to  th e  s tu d y  o f th e  c a u sa tio n  o f  Marasmus I  
began a sy s tem a tic  swabbing o f  th e  n o s t r i l s  and 
th r o a ts  o f  a l l  th e  cases  under my ca re  -  w ith  subse­
quent im p la n ta tio n  on c u l tu re  m edia.
The tech n iq u e  was as fo llo w s : 1 s t  on ly  in
su sp e c te d  c a se s , l a t t e r l y  (9 months) as a  sy s te m a tic  
r o u t in e ,  every  c h i ld  on adm ission  had a  swab tak en  o f  
each n o s t r i l  and th r o a t :  The swab was im m ediately
sm eared on to  a  s lo p ed  tube  o f L o f f l e r 's  b lo o d  serum, 
th e  tu b es  being  c a r e fu l ly  la b e l le d  w ith  th e  name o f  
th e  c h i ld ,  th e  re g io n  o f  th e  swab, th e  ward and th e  
d a te . In  th e  e a r l i e r  in v e s t ig a t io n s  sm ears from 
th e  swabs were made on to  g la s s  s l id e s  and s ta in e d  
by L o f f l e r ’ s m ethylene b lu e , and Gram’s s t a in  -  b u t 
owing to  th e  n eg a tiv e  r e s u l t s  o b ta in e d  t h i s  method 
was g iven  up . The in o c u la te d  tu b es  were im m ediately  
tak en  to  th e  la b o ra to ry  and in c u b a te d . A fte r  a
? A
v ary in g  p e r io d , - u s u a lly  6-12-18-24 h o u rs , a  smear 
from th e  c u l tu re  tu b e  was made on a  g la s s  s l i d e  and 
s ta in e d .  I f  no su sp ic io u s  organism s were found in  
6-8 hours i t  was f u r th e r  in c u b a te d  and examined a t  
in t e r v a l s  l a t e r .  I f  su sp ic io u s  organism s were seen , 
by th e  o rd in a ry  L d f f l e r ’s b lu e  s t a in ,  th re e  o th e r  
s t a in s  were employed fo r  co n firm a tio n  o f  th e  morpho­
lo g ic a l  c h a ra c te rs  o f  th e  K lebs L o f f le r  b a c i l l u s  v iz :  
Gram’s s t a i n .
Pugh’s to lu id in  b lu e  s t a i n ,
N e is s e r ’s s t a in ;  and u s u a lly  
C o b b e tt’s s t a i n .
U su ally  on th e  m orpho log ical c h a ra c te rs  a lone 
a  d ia g n o s is  o f  b a c te r io lo g ic a l  d ip h th e r ia  was made: 
bu t in  o rd e r to  secu re  s c i e n t i f i c  accu racy , an a t -
fi
tempt was th en  made to  i s o l a t e  th e  KLebs L o f f le r  
b a c i l lu s  in  pure  c u l tu re  as q u ick ly  as p o s s ib le .
T his was done by th e  method o f t r a n s f e r  from one 
in o c u la te d  tube to  ano ther t i l l  a pure growth was 
o b ta in e d . The medium always used  v^as L o f f l e r ’s 
b lood  serum.
The media were su p p lied  in  tubes ( s t e r i l e )  
ready  fo r  use to  th e  Park  H o sp ita l from th e  M.A.B. 
L abora to ry  a t  S u tto n .
The media b e fo re  use were te s te d  -  by in cu b a­
t io n  fo r  48 hours a t  37®: a growth was n ever o b ta in e d .
I f  a  su sp ic io u s  r e s u l t  was o b ta in ed  from a 
c u l tu re  o f a  n a s a l  swab or even in  su sp ec ted  cases  
a  n e g a tiv e  r e s u l t ,  swabs were co n tin u ed  to  be tak en  
every  a l t e r n a te  day t i l l  one was convinced o f  th e  
freedom from K.L.B. In  a d d i t io n  a ro u tin e  swabbing 
o f  a l l  th e  cases in  my wards was done a t  v a ry in g  
i n t e r v a l s ,  u s u a lly  once a f o r tn ig h t ,  never le s s  th an  
once every  th re e  weeks.
In  some cases  (see  f ig u re s )  a f t e r  th e  K .L.B . 
had been i s o l a te d  in  pure c u l tu r e ,  th e  c u l tu re  was 
tr a n s m it te d  to  th e  M e tro p o litan  Asylums Board Labor­
a to ry  to  t e s t  fo r  i t s  v iru le n c e . In  one case  though 
th e r e  were obvious K .L.B. in  a  mixed c u l tu re ,  th e  
organism  cou ld  no t be i s o l a t e d  in  pure c u l tu r e .  The 
mixed c u l tu re  was th en  t r a n s m itte d  to  L abo ra to ry  a t  
S u tto n  to  i s o l a t e  and t e s t  f o r  v iru le n c e . A re p o r t  
was re tu rn e d  th a t  th e  organism  could  no t be i s o l a t e d  
in  p u re  c u l tu re  -  and no t e s t  f o r  v iru le n c e  was made.
Then in  th e  L aborato ry  o f  th e  P ark  H o s p ita l ,
I  p roceeded  a f t e r  i s o l a t i o n  to  p ass  th e  organism  
th rough  c u l tu re  m edia (b ro th )  co n ta in in g  Vf-. s o lu t io n
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O f th e  v a r io u s  su g a rs  and carb o h y d ra tes  -  to  t e s t  th e  
r e a c t io n  o f  th e  organism  in  th e  v a rio u s  m edia.
His* m edia could  n o t be su p p lie d  by th e  M.A.B. 
L abora to ry  a t  S u tto n , b u t as ad v ised  by Gordon, b ro th  
media w ith  th e  v a r io u s  ca rb o h y d ra tes  were r e a d i ly  
su p p lie d  me fo r  th e  in v e s t ig a t io n s .  Media c o n ta in ­
in g  m ann ite , s o r b i te  and d u lc i te  could  no t be b b ta in ed  
from th e  M.A.B. L ab o ra to ry . Bor p erm issio n  to  ob­
t a i n  th e se  from h is  la b o ra to ry  I  am deeply  in d e b te d  
to  P ro fe s s o r  R. T. H ew lett o f K ing’s C ollege Labor­
a t o r i e s ,  Each i s o l a t e d  s t r a i n  was p assed  th rough  
th e  su g ars  and ca rb o h y d ra tes  - and fo r  t h e i r  r e a c ­
t io n s  see  t a b le .
That th e  b a c i l lu s  i s o l a te d  in  p u re  c u l tu re  
was th e  K lebs L o e f f le r  b a c i l lu s  was proved by th e  
m orpho log ica l c h a r a c te r i s t i c s  and s p e c ia l  s ta in in g  
methods + ty p ic a l  a c id  r e a c t io n  in  c e r ta in  su g a rs ,
+ o c c a s io n a lly  by experim ents on an im als (M.A.B. 
la b o ra to ry , S u tto n ) .
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Having re g a rd  to  th e  frequency w ith  w hich, 
com para tive ly  sp eak in g , th e  K .L.B, were found from 
n a s a l  swabs th e  q u e s tio n  a ro se  as to  th e  reaso n  fo r  
t h i s  freq u en cy ,
F i r s t  i t  was co n sid ered  th a t  th e  frequency  
m ight be due to  th e  lo c a t io n .
The Park  H o sp ita l was a fe v e r  h o s p i ta l  from 
1897 to  16 th  Ju ly  1910: f o r  a  p e r io d  o f fo u r months
i t  was th o ro u g h ly  d is in f e c te d ,  rew ashed, r e p a in te d  & c ., 
and ad ap ted  fo r  c h i ld r e n 's  work. On 1 4 th  November 
1910 i t  was fo rm ally  opened as a c h i ld r e n 's  h o s p i t a l ,
I  am to ld  th a t  fo r  a  p e r io d  o f th re e  months a f t e r  i t s  
re -o p en in g  th e re  was no t a case o f  an in f e c t io u s  
d is e a s e .
The id e a  th en  th a t  t h i s  r e l a t i v e  frequency  o f 
K .L.B , m ight be due to  th e  p e r s is te n c e  o f K .L.B, in  
th e  environm ent had to  be abandoned.
I t  was found, however, th a t  many o f th e  s t a f f  
employed in  th e  tim e o f th e  Fever S erv ice  had been 
r e ta in e d  fo r  c h i ld r e n 's  work: no sy s tem a tic  swabbing
fo r  p o s s ib le  d ip h th e r ia  c a r r i e r s  had (so  f a r  as  I  
co u ld  f in d  out ) ever been made; -  and th e  p o s s i b i l ­
i t y  o f  th e  s t a f f  in  th e  wards under ray ca re  -  con­
s i s t i n g  o f cases  o f marasmus - be ing  th e  d issem in ­
a to r s  o f th e  K .L.B, among my en feeb led  p a t ie n t s  had 
to  be co n s id e red . I  made c e r ta in  by swabbing and
c u l tu re  th a t  none o f  th e  n u rs in g  s t a f f  in  my ward 
were c a r r i e r s  o f  th e  K .L.B. B esides i f  c a r r i e r s  a re  
p re se n t a l l  th e  c h ild re n  run  th e  same r i s k  o f  in f e c ­
t io n  and y e t some harboured  th e  K.L.B. and o th e rs  
d id  n o t .
The su b je c t then  narrowed i t s e l f  down to  th e  
fo llo w in g  q u es tio n s
Were cases  o f marasmus s p e c ia l ly  l i a b l e  to  
harbour th e  u b iq u ito u s  K .L.B. in  t h e i r  
n a s a l  passages?
I f  so , why no obvious symptoms o f  in fe c t io n ?
Was th e  p resen ce  o f th e  K.L.B. th e  cause o f  
th e  marasmus - a  case o f  a  ch ro n ic  m ild  
d ip h th e r i t i c  in fe c t io n ?  or
Did th e  K .L.B. p r e f e r  t i s s u e s  o f  en feeb led  
development'?
In  o th e r  words was th e  p resence  o f K .L.B . a  
p ro p te r  or p o s t co n d itio n ?
In  none o f th e  c u rre n t te x t  books on D iseases 
o f  C h ild ren  (c h a p te rs  on Marasmus o r M a ln u tr it io n  o r 
Atrophy & c.) i s  any re fe re n c e  made to  th e  p o s s i b i l i t y  
or p r o b a b i l i ty  o f  even a few cases  o f Marasmus being  
due to  a ch ro n ic  long s ta n d in g  in f e c t io n  from an 
organism  such as th e  K .L .B ., which v/hile lo c a l i s in g  
i t s e l f  to  one s i t e  produces i t s  pathogen ic  e f f e c t s  
by i t s  d i f f u s ib le  to x in s .  Such an om ission p o in te d  
e i th e r
(a) to  th e  f a c t  th a t  much work had been done on th e  
su b je c t and no such r e la t io n s h ip  or 
a s s o c ia t io n  had ever been found to  e x i s t .
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or (b) to  th e  f a c t  th a t  l i t t l e  or no work had
been done on th e  su b je c t -  and th a t  th e
re fe re n c e s  to  th e  l i t e r a t u r e  o f  th e  
su b je c t were very  sc a n ty .
The l a t t e r  I  found to  be th e  c a s e .
In  ch a p te rs  on D ip h th e ria  amongst I n fe c t io u s  
D iseases  - no su g g e s tio n  i s  made o f th e  p o s s ib le  
e f f e c t  o f  a m ild  n a s a l  in f e c t io n  o f K .L.B . on young 
or young and en feeb led  t i s s u e s .
G oodall^w rites "When D ip h th e ria  i s  l im ite d  to
th e  n a s a l  p assag es toxsamia very  seldom r e s u l t s .  The
p a t ie n t s  p re se n t only  th e  s l i g h t e s t  c o n s t i tu t io n a l  
symptoms, and o f te n  none a t  a l l .  Hence t h i s  form o f 
th e  d is e a se  i s  o f te n  overlooked or n o t re c o g n ise d ,"  
The l a s t  p arag rap h  i s  an a c c u ra te  o b se rv a tio n , and 
i t  h o ld s  w ith  redoub led  fo rc e  in  in fan c y , and e s p e c i­
a l l y  in  my ex p erien ce  in  th e  in fan cy  o f en feeb led  
m aran tic  c h i ld re n . But th e  form er two p arag raphs 
a re  no t s t r i c t l y  a c c u ra te , or only so in  a d u lt  c a se s , 
when a p p lie d  in  th e  cases under review  in  young 
c h i ld re n .
The frequency  o f p a r a ly t ic  co m p lica tio n s (up 
to  th e  tim e th e  cases  l e f t  lay ca re )  was no t g r e a t :  
a  f a c t  a l l  in  favour o f th e  view th a t  th e  in f e c t io n  
was a slow , ch ro n ic , m ild  b u t long  con tin u ed  one: 
th e  c a rd ia c  co m p lica tio n s though watched fo r  were 
v ery  r a r e .
+ G-oodall - On In fe c t io u s  D iseases Chapter (D ip h th e ria )  
- B a tte n , Garrod and S t i l l  ( e d i to r s )  D iseases o f 
C h ild ren .
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G oodall speaking o f  D ip h th e ria  g e n e ra lly  w r i t e s : -
"The more to x ic  th e  ca se , th e  more i s  p a r a ly s i s  
to  be expected" (though t h i s  i s  no t always o r n e c e s ­
s a r i l y  so) and "The f a u c ia l  ty p e"  by o f fe r in g  a g r e a te r  
su rfa c e  fo r  growth and consequent e la b o ra tio n  o f  to x in s  
i s  more l ik e ly  to  be fo llow ed by p a r a ly t ic  com plica­
t i o n s .
That th e  n a s a l  form o f ch ron ic  d ip h th e r ia  may 
p ursue  a m ild  course  has been reco g n ised  fo r  ages p a s t .
Jenner,"^in  h is  t r e a t i s e  "On Fevers and Diph­
t h e r i a  1849-1879" rev iew ing  th e  forms o f  d ip h th e r ia ,  
m entions th e  n a s a l  form, h in ts  a t  i t s  course b e in g  
o f te n  p r o t r a c te d ,  and em phasizes th e  danger o f  a  
sudden sp read  from a m ild  in f e c t io n .  Nothnagel"*"^ 
a lso  ag rees  on th e  p ro tra c te d  course and says th a t  
th e  germs p o sse ss  a low degree o f  v iru le n c e .
A fte r  working a t  t h i s  su b je c t f o r  over 6 m onths, 
from O ctober 1912 to  A p ril 1913, I  w rote a b r i e f  
a r t i c l e  embodying th e  p r in c ip le s  o f  t h i s  re s e a rc h  in  
th e  H o sp ita l fo r  May 1913. I  hazarded  th e  th e s i s  
w ith  t h i s  o b je c t .  I  was m yself f u l ly  convinced o f 
i t s  im p o rtan ce . A c a re fu l  se a rch  in  m edical l i t e r a -
+ Jenner - On Fevers and D ip h th e ria  1849-1899.p p .503• 
509.
++ Hôthnagel - Encyclopædia o f  P r a c t ic a l  M edicine: 
p p . 82-84.
tu r e  had however p rpved  n e a r ly  f r u i t l e s s .  R eferences 
-  even b a c te r io lo g ic a l  ones - were v ery  sc a n ty , And 
I  w rote w ith  th e  o b je c t o f t ry in g  to  focus a t t e n t io n  
on a th e s i s  which i f  s c i e n t i f i c a l l y  in c o r r e c t  would 
draw c r i t i c i s m s :  and w ith  th e  o b je c t o f  le a rn in g
w hether th e  su b je c t had been d e a lt  w ith  b e fo re . No 
c r i t i c i s m s  were o f fe re d . No re fe re n c e s  to  p rev io u s  
work were m entioned, bu t co n v e rsa tio n  w ith  my m edical 
f r ie n d s  and co llea g u es  s tim u la te d  me to  p ro se c u te  th e  
m a tte r  f u r th e r .
My a r t i c l e  appeared  in  May 1913. Three 
months l a t e r  I  came ac ro ss  a paper by O onradi,*  
w r i t te n  in  March 1913 w ith  a f u l l  b ib lio g ra p h y , on 
th e  same s u b je c t .  My work, as  my m edical co lleag u es  
a t  th e  P ark  H o sp ita l can t e s t i f y ,  had begun n e a r ly  
s ix  months p re v io u s . An an n o ta tio n  o f C o n rad i 's  
a r t i c l e  su b seq u en tly  appeared  in  th e  B r i t i s h  Jo u rn a l 
o f  C h ild re n 's  D iseases August 1913.
No f u r th e r  re fe re n c e s  to  th e  su b je c t have been 
d isc o v e re d . I  f in d  th e re fo re  th a t  I  was th e  f i r s t  
in  E ngland to  p ro sec u te  th e se  re se a rc h e s  and to  
p u b lis h , q u ite  unaware o f C o n ra d i 's  a r t i c l e ,  a  resumé 
o f  th e  p r in c ip le s  u n d erly in g  th e  s u b je c t .
+ C o n rad i: - . p a g e 512 o f March (1915 
(  O hrD lB .
'^M uenchener M ed iz in iscbeW ochenschrift.
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The s t a t i s t i c a l  evidence o f th e  p rev a len ce  o f  
D ip h th e ria : th e  K .L.B , v a r ie s  (Graham. Sm ith^) in
B a c te r io lo g y .
Among C o n tac ts:
In  (1) I n fe c te d  fa m il ie s :  v a ry in g :
P robab ly  c o r re c t  (Park  and Beebe 1894)
(2 ) P ersons a tte n d in g  on s ic k :
48 ^  (Richmond and S a l te r  1898)
1 2 .5 ^  (Pugh 1902).
(3) P ersons in  c lo se  connection  w ith  s ic k  in
H o sp ita l wards and I n s t i t u t i o n s ,  
L i s t e r  (1898) - organism s resem bling
K .L.B . 48
P ark  and Beebe (1898) -  9
Gross (1897) 7 .6
(4) S ch o la rs  o f  in f e c te d  sc h o o ls :
v a ry in g : Graham Smith - 10 ,4  / :
(5) C on tacts  not in  any o f above
c l a s s i f i c a t i o n : -
Maude (1899) - 41 <
+ Graham Smith ( e d i to r )  - The B a c te rio lo g y  o f 
D ip h th e r ia . (Cambridge Univ: S e r ie s ) .
Among H ealthy  in d iv id u a ls :
From m orpho log ica l c h a ra c te rs
th e  M assachusetts  Board o f  H ea lth  1902 
say = 2.89 X#
Pugh (1902) "In  la rg e  c e n tre s  o f p o p u la tio n
where d ip h th e r ia  always e x i s t s ,  d ip h th e r ia  
b a c i l l i  a re  to  be found in  a  no t in c o n s id ­
e ra b le  p ro p o rtio n  o f sch o o l c h i ld re n ."
H ew lett and Murray - found K .L.B. in
58 out o f 385 p e rso n s .
The v iru le n c e  o f th e  organism  has seldom been 
te s te d .
The l a t t e r  o b se rv e rs  t e s te d  3 , and found 
v iru le n c e  in  one s t r a i n  i s o l a t e d .
Of N asal ex am inations :
The f ig u re s  a re  g iven  a s :
C ontacts 6 ,3
N on-con tac ts 1 ,5  
Schools 1 ,9  X»
As to  th e  occurrence o f K .L.B. in  n o t i f i e d  p e rso n s : 
Novy found th e  organism  in  82,4  
The P a s te u r  I n s t i t u t e  in  73 f- 
Woodhead (1896) o f 12,172 cases c e r t i f i e d  
to  M.A.B. H o s p ita ls , 20 /  showed no
evidence o f  d ip h th e r ia l  i n f e c t io n .
F ig u re s  fo r  1912 in  Helena Ward, G reat Ormond 
S t r e e t , 7 means o f s t a r t i n g  epidem ics 
o u ts id e : cases o f O .P. t r e a te d  172:
number K .L.B , a f t e r  o p e ra tio n : 13 .
J o s ia s  and Tollem er s t a t e  th a t  o f 709 c a s e s (o f  
c l i n i c a l  d ip h th e r ia ? )  -  only 81 % showed 
b a c te r io lo g ic a l  ev idence o f th e  d is e a s e .
Of 30,000 cases  th e  M assachusetts  Board o f  
H ea lth  (1905) th e  K .L .B a c il l i  were only  
found in  71
In  my s e r ie s  o f  217 o f Marasmus (ad m itted  as
such) to  th e  Park  H o sp ita l du ring  my te n u re  
o f  o f f ic e  th e  K .L.B. was d e f in i t e ly  found 
in  32 ( in c lu d in g  c o n ta c ts )  = over 13 
E xclud ing  c o n ta c ts  ( tak e n  as such) 22 = 
over 10 - a  p ercen tag e  which i s  con­
s id e ra b ly  h ig h e r  ( f iv e  tim es) th an  th e  
M assachusetts  Board o f  H ealth  found in  
h e a lth y  in d iv id u a ls  -  though o f course  
th e  m aran tic  in f a n ts  could  no t be con­
s id e re d  as h e a lth y  in d iv id u a ls .
The su b je c t i s  im p o rta n t, in  marasmus, from 
two s ta n d p o in ts : -
(a )  The in d iv id u a l  p a t ie n t  -
(1) L ia b i l i t y  to  sudden o n se t o f
ac u te  symptoms,
(2) P e r s i s te n t  m a ln u tr i t io n .
(b) The p u b lic  -  th e  r i s k  o f  d isse m in a tio n
o f  K .L.B, to  o th e r  c h ild re n  in  i n ­
s t i t u t i o n s  and as " d ip h th e r ia  c a r ­
r i e r s "  to  s t a r t  epidem ics o u ts id e .
(b) From th e  p u b lic  and s o c io lo g ic a l  p o in t  
o f  view i t  i s  im p o rtan t th a t  th e  p o s s i b i l i t y  o f  
ch ron ic  K .L .B . in f e c t io n  in  th e se  c h ild re n  be remem­
b e re d , The in d is p u ta b le  f a c t  th a t  in  in fan cy  th e  
d ip h th e r i t i c  p ro cess  s t a r t s  in  th e  n a s a l  mucosa i s  
no t s u f f i c i e n t ly  re co g n ised  by m ed ica l p r a c t i t io n e r s  
and too  f re q u e n tly  th e  n e g le c t o f  a n a s a l  d isch a rg e  
has le d  to  d is a s tro u s  r e s u l t s .
R o lle s to n  ( J .D .)^ in  a paper (w ith  b ib lio g ra p h y ) 
m entions some i n s t i t u t i o n a l  epidem ics in  su c k lin g s  and 
n o te s  th a t  most o f  S c h l i c t e r 's  and R e i th e r 's  cases 
o c cu rred  in  c h ild re n  n a tu r a l ly  fe e b le  o r exhausted
+ Lancet -  September 24, 1910 p . 947.
++ S c h l ic te r  - A rch iv . fu r  K inderheilkunde XIV,
p . 129.
+++ Wiener K lin isc h e  W ochensch rift, 1897, p . 666.
(9 n a s a l  d ip h th e r ia s ) .
by p re v io u s  i l l n e s s e s .  One u n reco g n ised  case  o f  
K .L .B . in f e c t io n  ad m itted  in to  th e  wards o f  an i n ­
s t i t u t i o n ,  o r d isch arg ed  from such an i n s t i t u t i o n  
(w hether in f e c te d  b e fo re  o r subsequent to  adBoission) 
in to  crowded urban a re a s  may be th e  means o f  o r ig in ­
a t in g  e i th e r  s e r io u s  or m ild  epidem ics o f any v a r ie ty  
o f  d ip h th e r ia .
I  have n o tic e d  in  one or two c a se s , th e  sudden 
development o f  symptoms o f c l i n i c a l  d ip h th e r ia  (grave 
toxaania, involvem ent o f  th e  naso-pharynx , fauces and 
la ry n x  by d ip h th e r i t ic  membrane - w ith  consequent 
em barrassm ent o f  r e s p i r a t io n )  a f t e r  a  v a ry in g  p e r io d  
(months or weeks) o f a ch ron ic  n a s a l dischaurge (which 
no one had taken  th e  tro u b le  to  examine b a c te r io lo g i -  
c a l l y ) .
The fo llo w in g  case (no t counted in  my s e r ie s )  
i l l u s t r a t e s  t h i s  p o in t : -
One n ig h t on doing th e  n ig h t round ( in  a d d i­
t io n  to  my own) fo r  a  co lleag u e  (a  locum) -  I  was 
asked in  one o f h is  wards (12 p .m .) to  see  a  dying 
m aran tic  c h i ld ,  "The c h i ld  has been dying by de­
g re e s  fo r  days, and ev e ry th in g  p o s s ib le  has been done 
fo r  i t  " s a id  th e  n u rse  in  charge - "but we m ight 
j u s t  look  a t  i t . "
I  looked: th e  c h i ld  looked  moribund and
gasp ing  f o r  b r e a th .  On p u l l in g  down th e  bed 
c lo th e s  I  found marked re c e s s io n  o f th e  low er r i b s  
and in t e r c o s t a l e .  The c h i ld  was obv iously  dying 
o f ac u te  toxsamic d ip h th e r ia  (subnorm al tem p era tu re ) 
w ith o u t a n t i - t o x in .  Exam ination o f i t s  fau ces  r e ­
v e a le d  p a tch es  o f  membrane on b o th  t o n s i l s  and u v u la . 
The r e s p i r a to r y  d i s t r e s s  was g r e a t ,  bu t th e  r e s p i r a ­
t io n ,  s tr a n g e ly  enough was no t very  n o isy  or crow ing.
16,000 u n i t s  o f  D ip h th e ria  A n tito x in  g iven  
alm ost im m ediately  sub cu t aneously  in to  abdom inal w a ll 
f a i l e d  to  save th e  c h i ld  who d ie d  a t  3 .30  a.m .
P.M. D ip h th e r i t ic  membrane on t o n s i l s ,  u v u la  
and la ry n x .
G rea tly  em aciated  m aran tic  i n f a n t .  The i n t r a ­
venous in je c t io n  was no t t r i e d ,  owing to  th e  d i f f i ­
c u l ty  o f  f in d in g  a  v e in  -  and th e  grave c o n d itio n  o f 
th e  c h i ld .
On imm ediate enqu iry  I  found th a t  a  n a s a l  d i s ­
charge - s l i g h t  -  had been re p o r te d  fo r  about a  f o r t ­
n ig h t - and o c c a s io n a lly  s l i g h t ly  b ldod  s ta in e d  d u r­
in g  th e  l a s t  week. No n o tic e  a p p a re n tly  was taken  
o f t h i s  s l i g h t  b u t most im portan t danger s ig n a l .
I  found on look ing  in  th e  re p o r t book o f th e  n u rses  
th a t  th e  n a s a l  d isch a rg e  had been no ted  and re p o r te d .
ZV2
The c h i ld  had been m aran tic  fo r  a  long  tim e , and 
i t s  g rad u a l s in k in g  seemed to  have been tak en  as 
p a r t  o f  i t s  g e n e ra l c o n d itio n  and no t due to  an 
a c u te  s ta g e  o f  a  ch ro n ic  in f e c t io n .
T his case i l l u s t r a t e s  th e  im portan t p o in t o f  how 
q u ick ly  m aran tic  c h ild re n  succumb to  an ac u te  s ta g e  
Of a ch ro n ic  in f e c t io n .  The c h i ld  had had a  n a s a l  
d isch a rg e  - no t examined - n o tic e d  and re p o r te d  fo r  
two weeks: suddenly  fo r  some reaso n , th e  organism
e i th e r  g a in s  in- v iru le n c e  from feed in g  
on fad in g  t i s s u e s  or th e  g e n e ra l c o n d itio n  g ra d u a lly  
becomes weaker and weaker t i l l  a p o in t  i s  reach ed  -  
th e  b reak in g  p o in t -  when th e  organism s g a in  c o n tro l ,  
m u lt ip ly  and f lo u r i s h  and k i l l  th e  m a ran tic  c h i ld  in  
a few h o u rs .
Case No. Zi -  one o f  th e  in f e c te d  c o n ta c ts  - 
i l l u s t r a t e s  how q u ick ly  such c h ild re n  succumb to  an 
a c u te  in fe c t io n (K .L .B .) -  ( in fe c te d  from Case No. 1 ) .
The c h i ld  had been c a r e fu l ly  examined by me 
from head to  fo o t on th e  21st January  -  n o th in g  to  
r e p o r t :  s l i g h t  n a s a l  d isc h a rg e , th ro a t  n i l :  l a s t  
seen  a t  3 p .m ., a p p a re n tly  as u s u a l .
At 6 a.m . I  was awakened to  see th e  c h i ld :  
fo r  c o n d itio n  (see  c a s e ) .
Acute d ip h th e r i t i c  toxaamia and in f e c t io n .
In  s p i te  o f  in je c t io n  o f  6000 u n i t s  o f  d iph ­
t h e r i a  to x in  and im m ediate tra n s fe re n c e  to  a Fever 
H o s p ita l ,  d ea th  ensued nex t day.
In  o th e r  ca ses  th e  onset o f  symptoms o f  c l i n i ­
c a l  d ip h th e r ia  was so g rad u a l (n o t in c lu d ed  in  s e r ie s )  
as  to  r a i s e  doubts a s  to  w hether th e re  was r e a l l y  an 
in c u b a tio n  p e r io d  in  d ip h th e r ia .
The o th e r  a sp ec t from th e  in d iv id u a l  i s  th e  
p e r s i s t e n t  m a ln u tr i t io n  and a s th e n ia  from th e  ab so rp ­
t io n  o f  th e  to x in  (m odified  or n o t)  and th e  ch ron ic  
s t r u g g le s  o f  th e  ju v e n ile  and weakened t i s s u e  a g a in s t  
th e  in f e c t io n ,  even though m ild  o r ch ro n ic .
j .
Conradi in  h i s  a r t i c l e  rem arks th a t  H eubner's 
co n cep tio n  o f " L a rv ie r te  D ip h th e ric "  ( l a t e n t  o r masked 
d ip h th e r ia )  v iz :  a  l a t e n t  course o f th e  d ip h th e r i t i c  
d is e a se  in  weakly c h i ld  i . e .  a weakened r e a c t io n  in  
d e b i l i t a t e d  in d iv id u a ls  has been f re q u e n tly  m iscon­
s tru e d , e s p e c ia l ly  by S ir  P . W. Williamslj+who i n ­
cluded  ca ses  o f  lo c a l  d ip h th e r i t ic  m a n ife s ta tio n  
w ith o u t th e  g e n e ra l symptonG o f th e  d ise a se  under th e  
te rm . C e r ta in ly  W illiam s seemed to  have widened 
th e  term  "L aten t D ip h th e ria "  to  in c lu d e  a l l  ca ses  
"when no such p a th o lo g ic a l  co n d itio n s  (as  commonly 
occurs in  d ip h th e r ia )  a re  unaccompanied by obvious
+ .Heubner ? Lehrbuch der E inderk rankhei t  en .
++ L a te n te  D ip h th e rie n fe k tio n e n . The Jo u rn . o f Laryng.
XXV. ( r e f .  S rch . f .  K in d e r h e i l t , 54, S. 183).
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i l l n e s s  o r by symptoms s u f f i c i e n t ly  c h a r a c t e r i s t i c  
to  be reco g n ised  as d ip h th e r ia ,"
He (W illiam s) re co g n ised  3 ty p e s .
(A)
(B)
(C)
In  (A) P a t ie n t  -  no t c l i n i c a l l y  i l l  -  ansamic -  
p u lse  in c re a s e d  -  sometimes n a s a l  c a ta r rh :  f a u c ia l
red n ess  or subacu te  t o n s i l l i t i s  o r so re  th r o a t :  o r
otorrhosa.
He q u o te s : One case  - in f a n t  p rem atu re ly  b o m
( 7^ months ) .
A dm itted 2 days o ld .
Dec. 24 -  some n a s a l  d isc h a rg e : 
n o t c le a r in g  up .
Seen in  January  - thought sim ple 
r h i n i t i s .
P ebry . 6 -  c u l tu re s  from n a s a l  
d isch a rg e  (new fo r  6 weeks) 
p o s i t iv e  fo r  K .L.B,
N asal passag es not th o rough ly  
in s p e c te d .
C hild  d ied  w ith  no symptoms p o in t ­
in g  to  tru e  n a tu re  o f  d i s e a s e .
He quotes K uhn's case :
(Jo u rn a l o f Laryngology P eb ry . 1909) - 
Baby 2 weeks - in fe c te d  w ith  K .L.B. 
from m a te rn a l g e n i ta l s  in  p a r tu r i t i o n .
4^
(B) W ith lo c a l  d ip h th e r i t i c  le s io n s  h u t no 
g e n e ra l symptoms.
(Conradi o b je c ts  to  th e s e  being  in c lu d ed )
(C) No lo c a l  le s io n s  -  no g en e ra l s ig n s  and 
y e t p resen ce  o f  K .L.B.
(A ll C o n rad i 's  seem to  belong to  t h i s  group 
and he su g g ests  K .L.B . only p re s e n t as 
p a r a s i t e s ) .
W illiam s c e r ta in ly  in c lu d ed  C lass C -  and 
r i g h t l y  so in  my op in io n : in  h i s  concep tion  o f
L a ten t D ip h th e ria : He quotes H e w le tt 's  r e s e a r ­
ches - p roved  long ago th a t  organism s in h a le d  and 
m ostly  coining in  co n tac t w ith  th e  n a s a l  mucosa were 
q u ick ly  removed by n a tu r a l  means in  h e a lth y  s u b je c ts .  
When th ey  a re  r e ta in e d  i t  i s  no lo n g er a c o n tac t i n ­
f e c t io n  b u t  a lo c a l  in f e c t io n  #nd ^ 'if no g e n e ra l symp­
toms a r i s e  th e  b ase  i s  one o f  l a t e n t  d ip h th e r ia ."
Conradi makes l ig h t  o f th e  n a s a l  c a ta r r h  i f  '
p re se n t and reg a rd s  i t  as an a c c id e n ta l  symptom, as
M edico-C hirurg . T ran s, v o l .  I x x v i i i ,  1895 (B ib lio g .)  
and F a te  o f m icro-organism s in  I n s p ir e d  A ir . 
L ancet 11. 1 . 1896.
H e w le tt 's  B a c te r io lo g y . Page 600.
th e  c a ta r r h  reap p ea rs  and d isa p p e a rs . He i n s i s t s  
th a t  d ip h th e r i t i c  in flam m ation  o f th e  n a s a l  mucous 
membrane has a  c h a r a c te r i s t i c  appearance . He quo tes 
Heubner*s d e s c r ip t io n  o f d ip h th e r i t i c  r h i n i t i s  and 
exc ludes h i s  cases  from such a d e s c r ip t io n :
But K .L.B. have been found in  d i f f e r e n t  v a r i e ­
t i e s  o f r h i n i t i s :
(a) F ib rin o u s  r h i n i t i s .
(b) A troph ic  r h i n i t i s ,
(c ) E x te rn a l r h i n i t i s ,  and
(d) In  most cases  in  which Heubner*s d e s ­
c r ip t io n  o b ta in s  - d ip h th e r i t i c  
r h i n i t i s .
I t  cannot be too  c le a r ly  em phasized th a t  K .L.B. 
may be found in  a l l  v a r i e t i e s  o f  r h i n i t i s ,  in  some as  
an a c c id e n ta l  co n tam in atio n , in  o th e rs  as th e  a c tu a l  
cause: th e  form th e  r h i n i t i s  assumes depends on a
v a r ie ty  o f  c o n d itio n s , such as v ifu le n c e  o f organism s, 
p rev io u s  s t a t e  o f  n a s a l  mucous membrane, g e n e ra l 
h e a l th  o f  in d iv id u a l  &c.
In  Marasmus th e  r h i n i t i s  and rh inorrhm a may be 
so s l i g h t  -  amounting a t tim es to  a very  s l i g h t  c a ta r r h  only  
(which may d isap p ea r a t  vary ing  p e rio d s  to  re a p p e a t)  - 
a s  to  a t t r a c t  no a t te n t io n  -  as in  C o n rad i 's  case and 
some o f my own.
+ Cambridge S e r ie s  p . 358-361.
From t h i s  m ild  form a l l  s ta g e s  w ith  v a ry in g  
degrees o f  c a ta r r h ,  v a ry in g  numbers and v iru le n c e  o f 
o rganism s, up to  forms which show not on ly  lo c a l  
symptoms bu t d is tu rb a n c e  o f  th e  g en e ra l m etabolism *
In  none o f  my cases d id  I  f in d  th e  b a c i l l i  
from th e  f a u c ia l  or pharyngea l swabs -  always from 
th e  n a s a l ,  w hile Conradi o b ta in ed  r e s u l t s  from pharyn­
g e a l swabs in  two c a se s .
In  C o n rad i 's  cases th e  b a c i l l i  rem ain lo c a l ­
is e d  and never sp read  - say from nose to  pharynx,
I  have seen cases  - u s u a lly  c o n ta c ts  from "marasmic 
d ip h th e r ia  c a r r i e r s "  - in  ■^ vhich th e  b a c i l l i  sp read  
from th e  nose and in v o lv in g  th e  f a u c ia l ,  s e t  up a  
sev ere  form o f F au o ia l D ip h th e ria , (no t in c lu d ed ) 
where th e  b a c i l l i  from th e  nose ( f re q u e n tly  p re s e n t)  
e v id e n tly  t r a v e l le d  to  th e  pharynx and s e t  up an 
ac u te  c l i n i c a l  d ip h th e r ia .
I  ag ree  w ith  Conradi th a t  very  f re q u e n tly  
(no t even n a s a l  c a ta r rh )  p o in tin g  to  a su sp ic io n  o f 
K ,L,B. be ing  p re se n t and h is  p o in t th a t  " in  th e  n a s a l  
and pharyngeal s e c re t io n  o f very  weakly in f a n ts  t r u e  
and a lso  v i r u le n t  d ip h th e r ia  b a c i l l i  may fo r  v a ry in g  
le n g th s  o f  tim e be p re se n t w ithou t g iv in g  r i s e  to  
c l i n i c a l  symptoms" but I  d isa g re e  w ith  h i s  subsequent 
co n c lu sio n  "and a re  th e re fo re  obv iously  only  to  be 
reg ard ed  as secondary p a r a s i t e s ."  Whether th ey  always 
rem ain harm less p a r a s i te s  he would no t l ik e  to  say .
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Some ep id em io lo g is ts  tak e  up th e  a p p a re n tly  
s tro n g  p o s i t io n  th a t  th e  r e a l  q u es tio n  o f  im portance 
i s  th e  v iru le n c e  o r n o n -v iru len ce  o f th e  organism .
But th e  q u es tio n  i s  no t im portan t - no t even in  th e  
case o f  a d u l t s ,  s t i l l  more so in  th e  case o f c h ild re n  
o f en feeb led  v i t a l i t y  as were my p a t ie n ts  a t  th e  
P ark  H o s p ita l ,
C e rta in  axioms (o f  more or l e s s  r e l a t i v e  v a lu e) 
d ay  be s ta te d :
(1) An organism  may be v i r u le n t  fo r  a c h i ld ,
and e s p e c ia l ly  a m aran tic  c h i ld ,  and 
be n o n -v iru le n t fo r  an a d u l t ,
(2) An organism  may be v i r u le n t  fo r  an an im al,
( even th e  s ta n d a rd  anim al o f  u su a l t e s t  
c o n d itio n s )  and be n o n -v iru le n t fo rli 
human b e in g s .
(3) An organism  may produce pathogen ic  e f f e c t s
in  human cases and be n o n -v iru le n t to  
s ta n d a rd  an im al.
Cases have o ccu rred  tim e a f t e r  tim e, acco rd ing  
to  th e  m edical o f f ic e r s  o f  th e  M,A.B. fe v e r  h o s p i t a l s ,  
in  which K .L,B, organism s i s o l a te d  in  pure  c u l tu re  
fo r  a sev ere  case o f  f a u c ia l  c l i n i c a l  d ip h th e r ia ,  has 
been se n t fo r  re p o r t  to  th e  M.A.B, la b o ra to ry  a t  
S u tto n , and re tu rn e d  as n o n -v iru le n t .
Again cases o f organism s i s o la te d  from c h i ld ­
ren  (3 -6  y e a rs )  - cases  o f  b a c te r io lo g ic a l  n a s a l  
d ip h th e r ia  -  w ithou t any c l i n i c a l  symptoms having  
been re p o r te d  on as " v iru le n t" .
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Fo s t a t i s t i c s  a re  a v a i la b le  from th e  M.A.B, 
H o sp ita ls  o f such r e p o r ts ,  and they  cou ld  n o t be 
o b ta in ed  fo r  th e  purposes o f t h i s  t h e s i s .
The q u es tio n  o f th e  v iru le n c e  o f th e  organism  
i s  th e re fo re  to  my mind o f  secondary  im portance .
The im p o rtan t p o in t i s  to  re g a rd  th e  K .L .B ., i n  s p i t e  
o f  i t s  u b iq u ity , as a pa thogen ic  organism . I t s  
tem porary  involvem ent or con tinued  p resence  in  th e  
nose o f  c h ild re n  o f  en feeb led  v i t a l i t y  i s  to  be 
s p e c ia l ly  co n s id e red  in  two a sp e c ts
(a ) As p a r t  o f th e  d i f f i c u l t  problem  o f
c a r r i e r s ,  and
(b) With re g a rd  to  i t s  pathogen ic  e f f e c t  on
th e  in d iv id u a l or in f a n t .  The e f ­
f e c t s ,  acco rd ing  to  th e  r e a c t io n  o f  
th e  t i s s u e s  may be n i l ,  or owing to  
th e  p ro longed  slow dosage by to x in  a 
g rad u a l development o f  a  s t i l l  f u r th e r  
c o n d itio n  o f  enfeeblem ent and malnu­
t r i t i o n .
True cases o f  b a c te r io lo g ic a l  n a s a l  d ip h th e r ia  
occur in  c h ild re n  w ithou t obvious c o n s t i tu t io n a l  symp­
toms or even w ithou t any apparen t e f f e c t  on th e  p a­
t i e n t :  bu t th e se  c a se s , c h ie f ly  cases o f  r h i n i t i s ,
w ith  or w ithout membrane, occur m ostly  in  o ld e r 
c h i ld re n .  3^ cases  a re , I  co n s id e r , in  a  d i f f e r e n t  
c a teg o ry .
And even i f  very  s l ig h t  symptoms o f c o n s t i tu ­
t i o n a l  (even o f lo c a l)  involvem ent ob trude them selves, 
t h i s  may be very  e a s i ly  ex p la in ed  by th e  d e f in i t e
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amount o f  r e a c t io n  o f  th e  t i s s u e s  a g a in s t  th e  in f e c ­
t i o n .  The t i s s u e s  have been so s tim u la te d  to  neu­
t r a l i s e  th e  to x in  o r toxone, th a t  th ey  have o v e r­
produced th e  a n t i- s u b s ta n c e  - w ith  consequent l i t t l e  
s ig n s  o f toxaemia. The c h i ld ,  and e s p e c ia l ly  o ld e r  
c h i ld re n , may appear in  good h e a l th .  The younger 
th e  c h i ld ,  however, who i s  th e  v ic tim  o f t h i s  ch ro n ic  
in f e c t io n  th e  g r e a te r  th e  chances (as  a r u le )  o f  some 
c o n s t i tu t io n a l  evidence o f in f e c t io n  - as in  p a l lo r ,  
m a la ise , lan g u o r, &c. The re a c t io n  o f th e  c h i l d 's  
t i s s u e s  to  th e  p resen ce  o f th e  K .L.B. and i t s  to x in  
may be s u f f i c ie n t  to  o b v ia te  any d e f in i t e  symptoms.
In  a m aran tic  or en feeb led  c h i ld  such i s  no t th e  
c a se ; th e  t i s s u e s  may make a  f ig h t  by e la b o ra tin g  
and co n tin u in g  to  e la b o ra te  as much a n t i to x in  as 
th ey  can - t h i s  may j u s t  be in  s u f f i c ie n t  amount to  
n e u t r a l i s e  th e  b u lk  o f th e  to x in , le av in g  a l i t t l e  
to x in  to  a c t and produce i t s  s l ig h t  e f f e c t s .  T his 
p ro cess  may go on from day to  day -  and th e  c h i ld  , 
i f  th e  cause be u n d e te c te d  from th e  slow , long  con­
tin u e d  to x in  p o iso n in g , may s te a d i ly ,  i f  slow ly  de­
t e r i o r a t e  - and go d o w n h ill. Each s te p  down th e  
h i l l  re n d e rs  i t  a  more ready v ic tim  to  th e  a t ta c k s  
o f  o th e r  v i r u s e s .
I t  i s  no t even n ecessa ry  to  co n s id er th e  c h i ld  
as  w ith  en feeb led  t i s s u e s  from th e  s t a r t .  Such a
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p ro cess  o f  ch ron ic  toxam ia, p ro v id in g  th e  b a lan ce  be 
always s l i g h t l y  in  favour o f  th e  p o iso n in g  agen t or 
i t s  to x in  w i l l  have th e  e f f e c t  o f  g ra d u a lly  red u cin g  
a c h i ld  from a s t a t e  o f  h e a l th  to  a s t a t e  o f  f l a b b i ­
n ess  and p a l lo r  and so on to  a s ta g e  o f m a ln u tr i t io n .
G oodall ag a in  w r i te s :  "The degree o f  s e v e r i ty
(o f  a t ta c k s  o f  d ip h th e r ia )  v a r ie s  -  even in  f a u c ia l  
d ip h th e r ia .  So long as th e  p a tc h  o f exudation  i s  
sm a ll, and so long as th e re  i s  no ab so rp tio n  o f  to x in , 
th e re  i s  h a rd ly  any s ig n  o f  i l l n e s s  s u f f i c i e n t ly  ob­
v ious to  a t t r a c t  a t t e n t io n ."
The f i r s t  parag rap h  i s  a  tru ism , t r u e  in  
th e o ry  as proved in  p r a c t ic e .  I t  i s  d i f f i c u l t  how­
ever to  th in k  o f  t h e i r  being  no ab so rp tio n  o f to x in ,  
even i f  th e  p a tch  o f exudation  be o f th e  t i n i e s t " ,  
f o r  in  t h a t  case a l l  th e  accep ted  op in ions about th e  
d i f f u s i b i l i t y  o f such exo tox ins as d ip h th e r ia  and 
te ta n u s  would have to  be r e c a s t .  R ather th e  f r e e ­
dom from symptoms can be ex p la in ed  by th e  more or 
l e s s  imm ediate n e u t r a l i s a t io n  o f th e  ex o to x in , f i r s t  
by th e  sm all amount n a tu ra l ly  p re se n t in  th e  t i s s u e s ,  
and l a t e r ,  by th e  p ro d u c tio n  or o v er-p ro d u c tio n  o f 
th e  a n tisu b s ta n c e  by th e  s tim u la te d  t i s s u e s .
say own op in ion  from my experience  p o in ts  to  
th e  view  that^ in  a c e r ta in  number o f  s e le c te d  l im ite d
c a s e s , th e  en feeb led  co n d itio n  p ro g re ss in g  on to  m al­
n u t r i t i o n  and marasmus i s  due to  an o r ig in a l  in f e c ­
t io n  -  m ild  in  th e  f i r s t  case - w ith  th e  K .L .B ., th a t  
th e  in f a n t  has p assed  in to  th e  s ta g e  o f  a  "D ip h th e ria  
c a r r i e r "  and th a t  th e  prim ary  cause o f i t s  c o n d itio n  
i s  an in f e c t io n  w ith  K .L.B. On t h i s ,  o f  co u rse , 
may be superim posed o th e r  co n d itio n s  o f m ed ico -so c io ­
lo g ic a l  i n t e r e s t  such as p o v erty  and i t s  congeners, 
d i r t y  su rro u n d in g s , bad environm ent, bad fe ed in g , 
poor a n te n a ta l  n u t r i t i o n  o f th e  m other &c. The 
v ic io u s  c i r c l e  in  d ise a se  i s  q u ite  marked in  cases 
o f  Marasmus, One in f e c t io n  or degree o f e n fe e b le ­
ment ren d e rs  th e  in f a n t  more l i a b l e  to  an o th e r and 
so on.
The evidence however in  favour o f  t h i s  view 
i s  no t a t  a l l  co n c lu s iv e . The h y p o th e s is  i s  one 
d i f f i c u l t  o f  p ro o f . A ll th a t  can be done a t p re se n t 
i s  to  c a l l  a t te n t io n  to  th e  p resen ce  o f K .L.B . in  
th e  nose or n a s a l s e c re t io n  o f a few cases  o f  M aras­
mus. The r e la t io n s h ip  o f i t s  p resence  to  th e  maran­
t i c  c o n d itio n  i s  an open f i e l d  fo r  th e  ex p ress io n  o f 
o p in io n s , pro  and c o n tra .
In s te a d  o f th e  view to  which I  te n d , i t  might 
q u ite  s a fe ly  and reaso n ab ly  be h e ld  th a t  th e  p resence  
o f  th e  K .L.B. i s  a p o s t-m a ra n tic  c o n d itio n ; th a t
th e  K .L .B . may l ik e  to  in h a b it  p o o rly  n o u rish ed  t i s ­
sues o f  low v i t a l i t y .
Even t h i s  a s s o c ia t io n ,  t h i s  p o s s ib le  p rese n ce  
o f th e  K .L.B . i s  o f  v a lu e , and r a i s e s  th e  whole 
q u es tio n  o f  d ip h th e r ia  c a r r i e r s .  I f  v i r u le n t  b ac­
i l l i  a re  i s o la te d  from th e i r  n a s a l  mucous membrane, 
th e se  m aran tic  c h ild re n  harboured  in  i n s t i t u t i o n s ,  
p la ced  in  wards w ith  o th e r  cases o f  marasmus, may 
be th e  means o f o r ig in a t in g  i n s t i t u t i o n a l  ep idem ics.
In  "B ac te rio lo g y  o f D ip h th e ria "  page 311,
P ark  and B eeb e 's  case o f a  c h i ld ,  age no t s ta te d ,  
ad m itted  in to  a h o s p i ta l  ward in  an ansanic co n d itio h  
and w ith  a ch ron ic  co ry za . F ive days l a t e r  fo u r 
c h ild re n  in  h is  neighbourhood developed d ip h th e r ia .  
Two o f  th e se  d ie d . B a c te r io lo g ic a l  exam ination  fo r  
K .L. B a c il lu s  p o s i t iv e .  There a re  so many reco rd ed  
in s ta n c e s  th a t  th e  q u es tio n  o f th e  sp read  o f  in f e c ­
t io n  by d ip h th e r ia  c a r r i e r s  may be taken  as p roved .
I t  may be th a t  enfee& led and m aran tic  c h ild re n  
harbour th e  K .L.B. by being  k is s e d  and fo n d led  out 
o f  sympathy w ith  t h e i r  w asting  or w asted c o n d itio n  
by d i r t y  and c a re le s s  m others and neighbours, and 
so any p ass in g  chance o f in f e c t io n  f a l l s  t h e i r  way.
That K .L.B. in f e c t io n  in  th e  case  o f  p o o rly  
n o u rish ed  c h ild re n  i s  a  r e a l  danger i s  w e ll exem pli­
f ie d  by th e  p re c a u tio n s  now tak en  a t  th e  H o sp ita l 
fo r  S ick  C h ild ren , G reat Ormond S t r e e t ,  W.C., i n  
c e r t a in  s u rg ic a l  wards to  which by s e le c t io n  a  la rg e  
m a jo r i ty  o f  th e  cases  o f  c l e f t  p a la te  a re  s e n t .  The 
c h i ld re n  w ith  th e se  co n g e n ita l d e fe c ts  a re  poor 
specim ens o f  hum anity, f re q u e n tly  in  a s t a t e  o f  m al­
n u t r i t i o n  and marasmus, th e  reaso n  fo r  which i s  ob­
v io u s . I t  has been found by experience  th a t  K .L.B. 
in f e c t io n  -  e s p e c ia l ly  th e  n a s a l  type i s  much more 
f re q u e n t in  th e se  wards than  in  th e  o th e r  s u rg ic a l  
w ards. The frequency  o f p o s t o p e ra tio n  n a s a l  d is»  
charges le a d  to  th e  freq u en t swabbing o f th e  noses 
fo r  K .L .B ., and from now onwards, th e  n a s a l  c a v ity  
i s  to  be swabbed p r io r  to ,  and a t  vary in g  in te r v a l s  
a f t e r  o p e ra tio n  - to  a s c e r ta in  th e  c o r re c t  p r o p e r - - 
t io n  o f  K .L.B . in f e c t io n .  One case f re q u e n tly  has 
g iven  r i s e  to  a number o f o th e r  cases in  th e  ward.
The im portance o f  th e  q u es tio n  l i e s  in  th e  
f a c t  th a t  one K .L.B . c a r r i e r  ad m itted  in to ,  or d i s ­
charged from , th e  ward may a t  any tim e be th e  c e n tre  
o f a sm all i n s t i t u t i o n a l  epidemic or a focus fo r  th e  
sp read  o f in f e c t io n  o u ts id e  in  crowded urban d i s ­
t r i c t s .
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Conradl em phasises t h i s  p o in t -  th e  one o f th e  
g r e a te s t  p r a c t i c a l  importsuioe in  th e  whole s e r i e s  o f 
o b se rv a tio n s  -  v iz :  -  th a t  "in  th e  n a s a l and pharyngea l 
s e c r e t io n  o f v ery  weakly in f a n ts  t r u e  and a ls o  v i r u le n t  
d ip h th e r ia  b a c i l l i  mav occur fo r  a v a ry in g  le n g th  o f tim e 
w ith o u t g iv in g  r i s e  to  c l i n i c a l  symptoms and a re  th e r e ­
fo re  obv iously  on ly  to  be reg ard ed  as secondeiry p a r a s i t e s " . 
W hether th ey  always rem ain harm less p a r a s i te s  he would 
no t l i k e  to  say . Much as one sh rin k s  from  d i f f e r in g  from 
such an a u th o r i ty  as  P ro fe sso r C onradi, one f e e l s  com pelled 
to  d i f f e r  from h i s  co n c lu sio n  th a t  th ey  a re  " p a r a s i te s " .
I  have (as  no ted  ) seen cases  where th e y  have spread  
to  th e  fau ces  a f t e r  causing  n a sa l c a ta r r h  fo r  some weeks -  
which p o in ts  to  th e  f a c t  th a t  i f  h arm less p a r a s i t e s  a t  
f i r s t ,  th e y  do no t rem ain so .
I  do not th in k  th ey  a re  ever p a r a s i t e s .  Absence 
o f c l i n i c a l  symptoms p lu s  th e  p resence o f th e  K.L. B . , do 
not n e c e s s a r i ly  suggest th a t  th e  l a t t e r  a re  p a r a s i t e s .
I t  may w e ll be and I  th in k  i t  th e  more l i k e l y  e x p lan a tio n  th a t  
th e  s l ig h t  amount o f to x in  p ro d u c tio n  has been n e u tra l iz e d  
by a n t i to x in  o r so m odified  by th e  pabulum as  co n s id e ra b ly  
to  m odify i t s  a c t io n ,
To co n s id e r th e  Klebis L o e f f le r  B a c i l lu s  a s  p a ra ­
s i t e s ,  would re q u ire  th e  r e c a s t in g  o f  most o f  th e  p re ­
v a le n t v iew s as to  i t s  p a th o g e n ic ity , and e f f e c t s  by 
d i f f u s ib l e  exo to x in s  # The id e a  i s  a  p la u s ib le  one:
5^ ^
b u t f u r th e r  s tu d y  and re s e a rc h  i s  needed b e fo re  i t  can be 
s a id  d e f in i t e ly  th a t  th e y  a re  sap ro p h y te s . I  in c l in e  
to  th e  view o f t h e i r  p a th o g e n ic ity , even i f  i t  i s  ad­
m it te d  th a t  p a th o g e n ic ity  has been proved to  be  m od ified  
by  environm ent, pabulum and o th e r f a c to r s .
..Dp
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I t  i s  only s in c e  th e  y ea r 1909 th a t  " b a c te r i ­
o lo g ic a l  d ip h th e r ia " h a s  f ig u re d  in  th e  M.A.B. r e tu r n s  
under a s e p a ra te  c l a s s i f i c a t i o n :
f ig u re s  :
1909
1910
1911
1912
Cases o f 
b a c . d ip h th .
210
222
356
375
“ 'T o ü a l----------
up to  1912 o f
D ea ths.
3 
2 
7
4
1163 w ith 16 d e a th s .
Of th e  4 d ea th s  in  1912 a l l  a re  s ta te d  to  have 
o ccu rred  from in te r c u r r e n t  d is e a se s  and th e  cause o f  
two, v iz :  empyema and tu b e rcu lo u s  m e n in g itis  a re
s ta te d .  Such cases  o f  b a c te r io lo g ic a l  d ip h th e r ia  
in c lu d e  : -
(1) Pure c a r r ie r  cases - in  which no c l i n i c a l
symptoms, b u t K .L.B. p re s e n t .
(2) Cases in  which c l i n i c a l  symptoms a re
s ta te d  to  have been p re se n t b u t which 
have c le a re d  up b e fo re  adm ission  and 
K .L.B . found.
D r. O oodall w r i te s  "I am a f r a id  i t  i s  impos­
s ib l e  to  o b ta in  a  r e tu rn  o f th e se  two groups s e p a r ­
a te ly " :  £ind a lso  in  answer to  a  query o f  mine a s  to
+ P . 167, M.A.B. annual r e p o r t ,  1912,
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th e  frequency  o f K .L.B. in  m aran tic  in f a n ts  he adds 
"I cannot say th a t  I  have come a c ro ss  many in s ta n c e s  
o f  b a c te r io lo g ic a l  d ip h th e r ia  in  marasmic in f a n t s ,  
w ith  or w ithou t a n a s a l  d isc h a rg e . The few I  have 
seen have come from c h i ld r e n 's  h o s p i ta ls  such as  th a t  
in  G reat Ormond S t r e e t .  Hor am I  ac q u a in ted  w ith  
any re fe re n c e s  to  t h i s  p a r t i c u la r  c la s s  o f  c a s e s ."
D r. J .  D. R o lle s to n , th e  e d i to r  o f  th e  B r i t i s h  
Jo u rn a l o f  C h ild re n 's  D iseases , w r i te s :  "I am a f r a id
I  d o n 't  know o f  any papers r e l a t in g  to  th e  su b je c t
excep t Conradi*s and your own" ................ "I sh o u ld n 't
l i k e  to  say  th a t  in f a n ts  w ith  n a s a l  d ip h th e r ia  te n d  
to  be m aran tic  because I  have seen p le n ty  who have 
h arbou red  D.B. fo r  a  long tim e w ithou t o b v iously  s u f ­
f e r in g  th e re fro m ."  "Of course m aran tic  c h ild re n  a re  
more l i a b l e  to  develop n a s a l  d ip h th e r ia  th an  o th e rs"  
(re a so n  no t s ta te d )  . . . .
The s t r ik in g  f e a tu re s  in  my s e r ie s  o f cases
were : -
I .  The p resen ce  and p e r s is te n c e  o f  K .L .B . in  
th e  n a s a l  c a v ity  o f  marasmic c h ild re n , 
who rem ained a s th e n ic  and making l i t t l e  
headway in  s p i te  o f  th e  most c a re fu l  
and c a re fu l ly  su p e rv ised  i n s t i t u t i o n a l  
n u rs in g , c a re fu l  m edical a tten d an ce  to  
d i e t ,  trea tm en t and in  s p i t e  o f  an 
id e a l  environment (w ith  th e  ex cep tio n  
o f  a c lim a tic  o n e).
I I .  The f a c t  th a t  th e  degree o f  n a s a l  c a ta r r h  
v a r ie d  -  never so marked as to  suggest 
to  th e  o rd in a ry  m edical o b se rv e r (n a sa l 
d ip h th e r ia )  or sometimes an e n t i r e  ab­
sence o f n a s a l c a ta r rh  - w ith  no i n ­
d ic a tio n s  fo r  n a s a l  swabbing.
The l a t t e r  f e a tu re  i s  th e  one l a i d  s t r e s s  on 
by C onradi; he re g a rd s  any c a ta r r h  as  a c c id e n ta l ,  
a s  he found th e  b a c i l l i  b e fo re  th e  c a ta r r h  appeared :
I  re g a rd  th e  c a ta r r h  as p a r t  o f  th e  in f e c t io n .  I  
h o ld  th a t  a l l  s ta g e s  o f th e  p resen ce  o f K .L .B . may be 
seen  in  such in f a n ts  from a mere co n tac t in f e c t io n  o r 
th e  t i n i e s t  a re a  o f  in f e c t io n  by K.L.B. to  invoi^ve- 
m ent, from th e  e n t i r e  absence o f n a s a l c a ta r r h  to  
th e  p ro fu se  b lo o d -s ta in e d  p u ru le n t stream ing  c a ta r rh  
o f  a  ty p ic a l  n a s a l  d ip h th e r ia .
P rev io u s to  my in s i s t i n g  on c o r re c t  observa­
t io n s  in  my wards a t  th e  P ark  H o sp ita l th e  n a s a l  d i s ­
charge was seldom n o ted  as b lo o d -s ta in e d : b u t su b se­
q u en tly  a l l  s ta g e s  o f  b lo o d -s ta in e d  n a s a l  d isch arg e  
( i f  c a ta r r h  p e r s i s t )  were re p o r te d  to  or n o ted  by me 
( in  th o se  o f my cases which had c a ta r rh )  - from a  mere 
t r a c e  or su sp ic io n  o f b lood  to  obvious haamorrhage.
The hsamorrhagic s ta g e  seldom la s te d  long and f r e ­
q u en tly  appeared  and reap p eared : and n a s a l  examina­
t io n  ( th e  d i f f i c u l t i e s  o f which a re  g re a t in  marasmic 
in f a n ts  and th e  exam ination consequen tly  o f te n  incom­
p le te )  never re v e a le d  a p a tch  o f membrane anywhere on 
th e  n a s a l  mucosa. P o s te r io r  rh inoscopy  was never a t ­
tem pted .
A ll th e  re g u la r  ro u tin e  o f  a p ro p e r ly  adm in is­
te r e d  m edical i n s t i t u t i o n  was c a re fu l ly  perform ed a t
th e  P ark  H o sp ita l - r e g u la r  weekly w eigh ings, and 
o c c a s io n a l exam ination o f  f^ ces  fo r  ova and worms &c, - 
a l l  f e a tu re s  o f i n s t i t u t i o n a l  l i f e  done.
On in v e s t ig a t in g  th e  reco rd s  a t  th e  P ark  
H o sp ita l p rev io u s  to  my re s id e n ce  th e re  I  found th a t  
th e re  had been
50 cases  o f  D ip h th e ria  s in d e  1910.
22 cases were c l i n i c a l  D ip h th e ria .
28 cases were H asal D ip h th e ria  in  m aran tic  
in f a n ts  ( t r a n s f e r r e d  to  Pever H o sp ita ls  
as  cases  o f B a c te r io lo g ic a l  H asal Diph­
th e r ia )  .
5 o f  th e se  l a t t e r  cases had a n a s a l  d isch arg e  9^  
( s l ig h t )  which on exam ination and c u l tu re  
same day (24-36 days) proved p o s i t iv e  fo r  
K .L.B. (m orphological c h a ra c te r s ) .
Of th e  28 cases o f  H asal B a c te r io lo g ic a l  
D ip h th e r ia , th e  organism s were t e s te d  fo r  v iru le n c e
on 7 o ccas io n s , and was only n o n -v iru le n t in  2 c a s e s .
Prom an in v e s t ig a t io n  and p e ru s a l  o f  th e  re co rd s  
and n o te s , many cases o f  marasmus who harbour K .L.B . 
would seem to  be o f a n a tu re  s im ila r  to  th o se  o f  my 
s e r ie s  (though no t having seen th e  cases I  cannot be 
c e r ta in )  - The cases  were diagnosed and d e sc r ib e d  as 
ca ses  o f Marasmus and K .L.B. were found from th e  n a s a l 
p a ssag e s , 5 on th e  day o f adm ission .
A re c e n t v i s i t  to  th e  P ark  H o sp ita l (A p r il  
1914) re v e a le d  th e  f a c t  th a t  one in f a n t  had d ie d  - 
and th e  cause o f  d ea th  had been a t t r i b u te d  to  H asal 
D ip h th e r ia , I  c u l l  th e  fo llo w in g  ( th e  re c o rd s  a re  
o f  th e  b r i e f e s t  in  t h i s  case) from th e  Autopsy Record 
b o o k :-
In fa n t  -  one month o ld  -  fem ale -  came in  w ith  
a d iag n o sis  o f  Marasmus: ty p ic a l  s p e c i­
men -  g re a t w astin g : ch ron ic  inflam ma­
t io n  o f n a s a l passages -  no membrane:
Lungs c le a r :
K .L.B. i s o l a te d  from nose 24 hours b e ­
fo re  d ea th , though su sp ec ted  fo r  
a  week:
(And t h i s  by a  su ccesso r udio was in c l in e d  to  
accep t my view  w ith  g re a t s c e p tic is m ) .
The q u es tio n  o f a d ip h th e r ia  eepticæ m ia has been 
+
r a is e d  by E. Morgan who m entions a  c a se :
An in f a n t ,  7 months o ld  -  had vom iting  -  w ith  
p ro g re ss iv e  lo s s  o f w eigh t.
A f o r tn ig h t  l a t e r  n a s a l d isc h a rg e  n o tic e d  - 
K.L.B. foônd.
A n tito x in  in je c t io n  fo llow ed  by some improve­
ment, b u t l a t e r  tem peratu re ro se  fo  102® and k ep t 
h ig h .
Bloody n a sa l d isch arg e  aga in  occurred  and an 
organism  l i k e  K.L.B. (bu t non path o g en ic  to  gu inea  
p ig )  i s o la te d  from c u l tu re s  o f b lood  ( c a t .  ju g u la r  
v e in ) .  Ho au topsy .
+ American Jo u rn a l of C h ild re n 's  D iseases , 1913. V. 
p .317 .
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W ith reg a rd  to  a  s c i e n t i f i c  e x p la n a tio n  o f th e  
a s s o c ia t io n  o f K leh s -L o e ff le r  B a c il lu s  and marasmus -  
th e  su b je c t b r i s t l e s  w ith  d i f f i c u l t i e s *
(1) Some (a  few m edical su p e rin te n d e n ts  o f  th e  
M.A.B. fe v e r  H o sp ita ls  w ith  whom I  have conversed) 
h o ld  th a t  c l i n i c a l  d ip h th e r ia  in  a d u l ts  i s  seldom , i f  
e v e r, fo llow ed  by weakness and cach ex ia . T his i s  con­
t r a r y  to  th e  view of th e  p a t ie n ts  who o f te n  d a te  a  
weakened co n d itio n  from an a t ta c k  of d ip h th e r ia .
(2) Columbet^however as I  p o in te d  out in  "The 
H o sp ita l"  o f  June 2 1 s t, 1913 (a  copy o f which i s  in ­
co rp o ra ted  w ith  h i s  th e s i s )  m entions fo u r g roups, a s  
th e  seq u el»  o f un recogn ised  d ip h th e r ia  in  th e  a d u lt  and 
in to  h i s  fo u r th  group -  P o st d ip h th e r i t i c  cach ex ia  -  i t  
r e q u ir e s  l i t t l e  im ag ina tion  to  p lace  un recogn ised  
cases  o f  d ip h th e r ia  in  in fan cy  and in  marasmus.
I t  i s  now known th a t  th e  c o n s t i tu t io n  o f d ip h th e r ia  
to x in  i s  q u ite  complex and to x in s  break  down to  to x o id s .
A summation o f sm all co n tin u a l doses o f d ip h th e r ia  to x in  
may produce a  s t a t e  o f weakness and i l l  h e a l th .  T e is ie r  
and G uinard in  t h e i r  re se a rc h e s  have proved th a t  th e  
a c t io n  o f d ip h th e r ia  to x in  i s  m odified  when a c tin g  on 
s ta rv in g  and en feeb led  t i s s u e s  and of th e  two h y p o th e s is
+
Columbet -  P re ss  M édicale. A p ril 1913.
++ T e i s i e r  e t  G u in a rd  - I n f l u e n c e  de l a  d i ë t e  de l ' i n a n i ­
t i o n  s u r  l e s  e f f e t e  de c e r t a i n e s  t o x i n e s  m ic r o b ie n n e s .  
La Semaine l ie d .  1897 p .  67. ( r é f .  Z e n t r a l b l ,  f .  Bak- 
t e r i o l . ,  2 1 .  S. 702)
++
Asubm itted  v iz :  -
e i th e r  ( l )  th e  to x in  in  co n ta c t w ith  s ta rv e d  c e l lu l a r  
elem ents a r e  d estro y ed  o r m odified  b e fo re  
a t t a in in g  th e  fu ln e s s  o f  t h e i r  e f f e c t s ,  
o r (2) th e  to x in  vnu ld  no t a c t or would a c t  slow ly  
because o f th e  la c k  o f elem ents ( in  th e  
en feeb led  organism ) on which th e y  depend fo r  
t h e i r  fe rm en ta tiv e  a c t i v i t y  to  a r r iv e  a t  
th e  p ro d u c tio n  o f th e  im m ediately  a c t iv e  
p o iso n s ,
th e y  in c l in e d  to  th e  l a t t e r  view.
The im portan t p o in t i s  th e  a c t io n  o f d ip h th e r ia  
to x in  i s  m odified  by co n tac t w ith  en feeb led  t i s s u e s  o f  
low v i t a l i t y  or g ra d u a lly  en feeb led  t i s s u e s ;  and t h i s  in  
my view ex p la in s  th e  absence o f prom inent c l i n i c a l  
s ig n s  in  th e s e  cases  and on an o th er h y p o th e s is  th e  p re ­
fe re n c e  o f K .L.B. f o r  " th e i r  home" in  t i s s u e s  o f  weak 
v i t a l i t y .
Toxone i s  an o r ig in a l  p roduct o f th e  K .L. B a c i l lu s ,
and a t  one tim e i t  seemed to  me p robab le  th a t  th e  c o n d itio n
a
may be th e  r e s u l t  of^toxonsania. To toxones a re  u s u a lly  
a t t r i b u t e d  th e  p o s t - p a r a ly t ic  p a r a ly s is  -  v ery  few of which 
X saw in  my marasmic ca se s . Some had some c a rd ia c  
a rrh y th m ia , a  few nystagm us, and one a  p e c u lia r  unsteady  
g a i t  -  one o r two n a sa l r e g u r g i ta t io n .  Prom a  s c i e n t i f i c  
p o in t o f  view , g ra n tin g  K leb s -L o e ff le r  B a c il lu s  be p re se n t
(no t a  mere co n tac t in fe c t io n )  and thdb th e  v e ry  d i f f u s ib le  
exo-po isone a re  absorbed  in  d a i ly  c o n tin u a l sm all 
am ounts, th e  e f f e c t s  may be due to
( l )  A. The sm all doses o f to x in s
B. M odified Toxins or to x o id s  on t i s s u e s  o f
in fan c y  and enfeeb lem ent.
C. Toxone
o r ( 2 ) The co n s tan t s tim u la tio n  o f th e  weakened in ­
f a n t i l e  system  to  r e a c t  to  produce a n t i ­
b o d ie s  to  n e u t r a l i s e  or a ttem p t to  n e u tra ­
l i s e  one or o th e r  o f th e  p o s s ib le  f a c to r s  o f (1 ) .
I t  maytbe th h t  in  such c o n d itio n s  one or o th e r o f th e  
f a c to r s  o f th e  elem ents on e i th e r  s id e  ( to x in  or body) 
which a re  h e ld  to  account fo r  th e  a c tio n  by B r h l ic h 's  
th e o ry  i s  la c k in g .
But t h i a  i s  mere th e o r is in g .  I t  i s  s u f f i c ie n t  
I  th in k  to  p o in t out th e  a s s o c ia t io n , i t s  p ro b ab le  or 
p o s s ib le  e f f e c t s ,  to  ask  fo r  f u r th e r  re se a rc h  on th e  
s u b je c t ,  to  exp ress t e n ta t iv e ly  c e r ta in  view s, which 
subsequent knowledge may se rve  to  confirm .
W ith re g a rd  to  th e  trea tm en t o f such cases  -  w hether 
th ey  be reg ard ed  a s  K.L.B. c a r r i e r s  or th e  K.L.B as  mere 
sap rophy tes on m aran tic  t i s s u e s  -  d i f f i c u l t i e s  a r i s e .  
O cc as io n a lly  f r e s h  a i r  i s  th e  b e s t tre a tm e n t. The in -  
js U tio n  o f D ip h th e ria  A n tito x in  improves some fo r  a  tim e .
Local tre a tm e n t i s  a ls o  u n s a t is f a c to ry  -  th e  
d i f f i c u l t y  being  to  g e t in to  a c tu a l  co n ta c t w ith  th e  
source of th e  organism s, and i f  thdb be u n su c c e s s fu l, lo c a l
^ 6
treà^m en t l e  u n a v a ilin g .
+
R o lle s to n  t r i e d  sp ray in g  th e  n a s a l o r  f a u c ia l  
a r e a  w ith  c u l tu re s  o f staphy lococcus Pyogenes A ureus -  
as  su g g ested  by S c h io tz . The trea tm en t was in e f f e c tu a l  
in  th e  n a s a l c a se s . H is case  H o.8 « "not a  v ery  b r ig h t  
specimen" (he w r i te s )  -  aged th re e  months d ie d  19 days 
a f t e r  th e  sp ray in g  bu t he does no t f e e l  in c l in e d  to  a t ­
t r i b u t e  th e  d ea th  to  the  sp ray in g , b u t r a th e r  to  th e  
co n cu rren t c o n g e n ita l s y p h i l i s .
H ew lett and Hemkiwell have re p o r te d  v ery  good 
r e s u l t s  from  th e  use o f an endotoxic v acc in e : Goodall
has a  view th a t  th e  c a r r ie r s  o f  th e  K le b s -L o e ff le r  Bac­
i l l u s  a re  harm less, b u t t h i s  view has f o r tu n a te ly  not 
been acce p ted .
+
M.A.B. Annual R eport 1912, p . 263.
++
L ancet 1913 I ,  1802.
S c h re ib e r  -  D eut. Med. Voch 1913, p . 928
Zangem eister -  Do Do Do 1913 p . 977.
(new born  in f a n ts .
Of th e  K leh e -L o e ffle r  B a c i l l i  I s o la te d  a  nim ber 
were t e s t e d  fo r  v iru le n c e  a t  th e  M.A.B. la b o ra to ry :  -  
The orgsmisms were is o la te d  in  20 c a se s .
In  17 ca ses  se n t to  be te s te d  fo r  v iru le n c e .
T o ta l V iru le n t Hon v i r u le n t X o f
v iru le n c e .
17 9 8
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n e a r ly  53^
In  one case  organism s could not be i s o la te d  in  
pure c u l tu re .
In  most o f  my cases I  had to  ag ree  to  t r a n s f e r  th e  
ca ses  to  an M.A.B. Pever H o sp ita l a f t e r  f in d in g  th e  
K le b s -L o e ff le r  b a c i l l u s ,  and i t  i s  g r a t i f y in g  to  be ab le  
to  s t a t d  th a t  in  a l l  (bu t one) of my ca ses  of Marasmus 
th e  fln d in g sw ere  c onA rmed. The one d o u b tfu l case  was 
one in  which K lebs L o e f f le r  B a c il lu s  was a lso  i s o la te d  
from  th e  a u ra l  d isch a rg e ; i t  was though t i t  m ight be th e  Bac. 
au riftu o f Graham Sm ith, This view was no t h e ld  when th e  
sugar r e a c t io n s  were m entioned. In  many c a se s to o , th e  
c u l tu r e s  were confirm ed as  K lebs L o e f f le r  a t  th e  K ings 
C ollege L a b o ra to r ie s  when I  was ta k in g  out th e  B .P.H . 
c o u rse .
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M ARASM US AND DIPHTHERIA.
H . B .  M O R G A N ,  J u n i o r  A s s i s t a n t  M e d i c a l  O f f i c e r ,  P a r k  H o s p i t a l  f o r  C h i l d r e n ,  H i t h e r  G r e e n ,  S . E .
T h e  u n s c i e n t i f i c  t e r m  m a r a s m u s ,  w h i c h  l i t e r a l l y  
•.m eans a  w a s t i n g ,  h a s  b e e n  c o m m o n l y  s t a t e d  i n  
d e a th  c e r t i f i c a t e s  a s  a  c a u s e  o f  d e a t h .  L a t t e r l y  i t  
■has b e e n  f a s h i o n a b l e  t o  s u b s t i t u t e  t h e  i n d e f i n i t e  
d e r m s  a t r o p h y  o r  d e b i l i t y  i n  t h e  s a m e  c l a s s  o f  c a s e .  
T h e  c o n d i t io n  m a r a s m u s ,  h o w e v e r ,  i s  n o t  a  d i s e a s e ,  
'but o n l y  a  s y m p t o m ,  o f  t o x æ m i a .  I t  h a s  l o n g  b e e n  
r e c o g n is e d  t h a t  m a n y  c a s e s  c l a s s e d  a s  m a r a s m u s  
lare r e a l ly  c a s e s  o f  c o n g e n i t a l  s y p h i l i s  o r  i n f a n t i l e  
• tu b e r c u lo s is .  I n  s o m e  c a s e s  t h e  d i a g n o s i s  c a n  o n l y  
b e  m a d e  'post-mortem. E x c l u d i n g  t h e s e  c a u s e s  t h e r e  
s t i l l  r e m a i n s  a  c e r t a i n  v a r y i n g  p r o p o r t i o n  o f  c a s e s  
i n  w h i c h  a  m o s t  c a r e f u l  a u t o p s y ,  w i t h  s u b s e q u e n t  
h i s t o lo g ic a l  e x a m i n a t i o n  a n d  e v e n  p e r h a p s  a n i m a l  
i n o c u la t i o n ,  r e v e a l s  n o  g r o u n d s  f o r  a  d i a g n o s i s  o f  
e i t h e r  s y p h i l i s  o r  t u b e r c u l o s i s .  F r o m  a  c a r e f u l  
c l in ic a l  s t u d y  o f  t h e  g r e a t  n u m b e r  o f  m a r a n t i c  c h i l ­
d r e n  t r e a t e d  i n  t h e  w a r d s  u n d e r  m y  c o n t r o l  a t  t h e  
P a r k  H o s p i t a l  f o r  C h i l d r e n ,  t h e  c o n c l u s i o n  i s  i r r e ­
s is t ib le  t h a t  t h e  m a r a n t i c  c o n d i t i o n  r e s u l t s  p u r e l y  
ïr o m  a  c h r o n i c  t o x æ m i a .  M a n y  o f  t h e  c h i l d r e n  h a d  
o n e  o r  o t h e r  o f  t h e  i n f e c t i o u s  d i s e a s e s ,  o t h e r s  h a d  
n o t .  T h e  c o n d i t i o n  o f  s o m e  d a t e d  f r o m  a n  a c u t e  
i l ln e s s ,  o t h e r s  s l o w l y  a n d  g r a d u a l l y  w a s t e d  a w a y .  
'W a s  t h e  m a r a s m u s  a  s e q u e l  t o  a  s e v e r e  a t t a c k  o f  
a n  a c u t e  f e v e r ,  a  p r o t r a c t e d  c o n v a l e s c e n c e ,  o r  w a s  
i t  e s s e n t i a l l y  a  s l o w ,  c h r o n i c ,  i n s i d i o u s  p o i s o n i n g ?  
M a n y  o b s e r v a t i o n s  f a v o u r e d  t h e  l a t t e r  v i e w ,  a n d  
• in v e s t ig a t io n s  w e r e  u n d e r t a k e n ,  b a s e d  o n  t h i s  
t h e s i s ,  f o r  t h e  p u r p o s e  o f  t e s t i n g  t h e  a c c u r a c y  o f  
th e  v i e w  o r  t h e  r e v e r s e .  A  n e g a t i v e  r e s u l t  w a s  c o n ­
s id e r e d  l i k e l y  t o  p r o v e  a s  v a l u a b l e  a s  a  p o s i t i v e  o n e .
DiPHTHEEITIC ToXONiEMIA.
I n v e s t i g a t i o n  e a r l y  d e m o n s t r a t e d  t h a t  t h e  p a r t  
p la y e d  b y  t h e  d i p h t h e r i a  b a c i l l u s  i n  t h e  c a u s a t i o n  o f  
T u a r a s m u s  w a s  n o t  s u f f i c i e n t l y  r e a l i s e d  o r  e m p h a ­
s is e d .  I n  s o m e  c a s e s  o f  m a r a s m u s  t h e  c o n d i t i o n  i s  
r e a l ly  o n e  o f  c h r o n i c  d i p h t h e r i t i c  toxonœmia . T h e r e  
w e r e  n o  m a n i f e s t a t i o n s  o f  d i p h t h e r i a  a s  c l i n i c a l l y  
r e c o g m s e d .  T h e  f r e q u e n c y ,  h o w e v e r ,  w i t h  w h i c h  
m a r a n t ic  c h i l d r e n  s u d d e n l y  d e v e l o p e d  d i p h t h e r i a  
w a s  s t r ik in g .  T h e s e  w e r e  s p o r a d i c  c a s e s ,  a n d  g a v e  
r i s e  t o  n o  f u r t h e r  i n f e c t i o n  i n  t h e  w a r d .  N a s a l  d i s ­
c h a r g e s ,  w a t e r y ,  m u c o u s ,  o r  p u r u l e n t ,  w e r e  p r e s e n t  
m o r e  o r  l e s s  i n  a b o u t  6 5  p e r  c e n t ,  o f  t h e s e  c h i l d r e n .  
I n  t h e  r e s t  t h e r e  w a s  n o  e v i d e n c e  o f  a n y  r h i n i t i s  o r  
r h in o r r h c e a . T h e  t h r o a t  a n d  f a u c i a l  c o n d i t i o n  
•a p p e a red  u s u a l l y  q u i t e  n o r m a l .
D r e  t e r m  m a r a s m u s  i s  v e r y  l o o s e l y  a p p l i e d  ; b u t  
t h e  t y p i c a l  m a r a n t i c  c h i l d ’s  w e i g h t  i s  m u c h  b e l o w  
n o r m a l  ; t h e  d e g r e e  o f  e m a c i a t i o n  v a r i e s  ; 
p a llo r  a n d  a n æ m i a  a r e  u s u a l l y  s t r i k i n g ,  t h e  a c t u a l  
d e g r e e  d e p e n d i n g  o n  t h e  d u r a t i o n  o f  t h e  m a r a n t i c  
'c o n d it io n  a n d  t h e  r e a c t i o n  o f  t h e  i n f a n t i l e  s y s t e m  
■against t h e  t o x o n e .  T h e  a n æ m i a  i s  a  s e c o n d a r y  
s k i n  i s  l o o s e ,  p a l e ,  a n d  o f t e n  p u c k e r e d .  
I  h e  c h i ld  i s  i r r i t a b l e  a n d  r e s t l e s s ,  l i e s  m o a n i n g  a n d  
^ m g  i t s e l f  t o  e x h a u s t i o n  p o i n t  a l m o s t  a l l  d a y .  
•tils  a p p e t i t e  i s  g o o d ,  a n d  h e  i s  a p p a r e n t l y  n e v e r  
“S a tis fied  e v e n  w h e n  f i l l e d  t o  n a u s e a t i o n  w i t h  p r o p e r l y
lu te d  m i l k  f e e d s .  H e  r e a c t s  v e r y  i n d i f f e r e n t l y  t o  
h e r m o g e n e t i c  o r  f e v e r - p r o d u c i n g  p o i s o n s .  T h o u g h
h e  i s  o b v i o u s l y  i l l ,  a  c o n d i t i o n ,  w h i c h  i n  a  h e a l t h y  
i n f a n t  w o u l d  c a u s e  m a r k e d  p y r e x i a ,  b a r e l y  a c c o u n t s  
f o r  a  r i s e  o f  a  d e g r e e  i n  h i s  c a s e .  T h i s  i s  n o t  s o  
i n  e v e r y  c a s e ,  b u t  i t  i s  f r e q u e n t l y  s e e n .  T h e  c o n ­
d i t i o n s  o f  t h e  s t o o l s  v a r y  : t h e y  m a y  b e  q u i t e  
n o r m a l ,  o r  r e l a x e d  a n d  w i t h  a  v a r y i n g  d e p t h  o f  
g r e e n .
I n  a  f e w  c a s e s  a  c u l t u r e  o n  L o e f f l e r ’s  b l o o d  
s e r u m  f r o m  a  s w a b  o f  t h e  n o s e  o r  n a s a l  d i s c h a r g e  
w o u l d  s h o w  t h e  p r e s e n c e  o f  c o l o n i e s  o f  t h e  d i p h ­
t h e r i a  b a c i l l u s .  M o r e  f r e q u e n t l y  c u l t u r e s  f r o m  
s w a b s  o f  e a c h  n o s t r i l  a n d  t h e  f a u c e s  h a v e  t o  b e  
t a k e n  o n  m a n y  o c c a s i o n s  ( 5  t o  8  t i m e s )  b e f o r e  a  
p o s i t i v e  r e s u l t  i s  o b t a i n e d .  T h e  f r e q u e n c y  w i t h  
w h i c h  t h e  p r e s e n c e  o f  t h e  d i p h t h e r i a  b a c i l l u s  i s  
p r o v e d  i n  t h e s e  c a s e s  o f  m a r a s m u s  d e p e n d s  t o  a  
l a r g e  e x t e n t  o n  t h e  a s s i d u i t y  a n d  p e r s i s t e n c e  o f  t h e  
s e a r c h .  A  f e w  s t r a y ,  • s u s p i c i o u s  b a c i l l i  m a y  o c c a ­
s i o n a l l y  b e  f o u n d  i n  s m e a r s  f r o m  p r i m a r y  c u l t u r e s  ; 
i n  s u c h  c a s e s  t h e  s e a r c h  s h o u l d  b e  c o n t i n u e d  w i t h  
r e d o u b l e d  e n e r g y  a n d  s w a b s  t a k e n  f r e q u e n t l y .  
S m e a r s  f r o m  s u c h  c u l t u r e s  s h o u l d  a l w a y s  b e  
s t a i n e d  b y  N e i s s e r ’s  o r  C o b b e t t ’s  m e t h o d .  T l i e  
d i f f i c u l t i e s  o f  t h e  s e a r c h  a r e  e n o r m o u s .  E v e n ,  h o w ­
e v e r ,  i n  c a s e s  o f  c l i n i c a l  d i p h t h e r i a ,  t h e  b a c i l l u s  
o n  c u l t u r a l  e x a m i n a t i o n  i s  n o t  f o u n d  i n  a b o u t  
2 1  p e r  c e n t ,  o f  c a s e s  ; t h e  p e r c e n t a g e  i n  c a s e s  i n  
w h i c h  t h e r e  a r e  a b s o l u t e l y  n o  s i g n s  s u g g e s t i v e  o f  
d i p h t h e r i a  ( e x c e p t  a n  o c c a s i o n a l  r h i n o r r h c e a )  w o u l d  
p r o p o r t i o n a t e l y  b e  v e r y  m u c h  l e s s .
T h e  P e o d ü c t io n  o f  a V ic io u s  C ie c l e .
T h e  t h e o r y  i s  t h a t  i n  s u c h  c a s e s  o f  m a r a s m u s  
t h e  d i p h t h e r i a  b a c i l l u s  p r o d u c e s  a  l a r g e r  a m o u n t  
o f  t o x o n e  t h a n  u s u a l ;  o r  t h e  t o x i n  f o r  s o m e  u n ­
k n o w n  r e a s o n  i s  c o n v e r t e d  i n t o  t o x o n e .  T h e  
d i p h t h e r i a  b a c i l l u s  m a y  b e  p r e s e n t  b u t  u n a b l e  t o  
o b t a i n  a  s t r o n g e r  h o l d .  T h e  v i t a l i t y  o f  s u c h  c h i l ­
d r e n  i s  l o w  ; t h e i r  t i s s u e s  m a y  l a c k  s o m e  c o n s t i t u e n t  
n e c e s s a r y  f o r  a  v i r u l e n t  g r o w t h  a n d  s p r e a d .  M e m ­
b r a n e  i s  n e v e r  o r  s e l d o m  s e e n  i n  t h e s e  c a s e s  o f  
c h r o n i c  d i p h t h e r i a  i n  m a r a s m u s .  A  v e r y  s m a l l  
f a c t o r y  o f  d i p h t h e r i a  b a c i l l u s  i s  p r e s e n t  i n  t h e  n a s a l  
m u c o u s  m e m b r a n e  o r  p o s t - n a s a l  a r e a ,  p r o d u c i n g  a  
v e r y  s m a l l  a n d  l i m i t e d ,  b u t  c o n s t a n t ,  a m o u n t  o f  
d i p h t h e r i a  t o x i n  a n d  t o x o n e .  A g a i n s t  t h i s  p o i s o n ­
o u s  e x o t o x o n e  t h e  c h i l d ’s  t i s s u e s  a r e  i n c e s s a n t l y  
e n g a g e d .  W h i l e  n o t  i n  s u f f i c i e n t  a m o u n t  t o  p r o ­
d u c e  a c u t e  a n d  p r o m i n e n t  c l i n i c a l  m a n i f e s t a t i o n s  
t h e  e x o t o x o n e  h a s  t h e  e f î e c t  o f  u l t i m a t e l y  p r o d u c i n g  
s y m p t o m s  o f  c a c h e x i a ,  s l o w ,  p r o g r e s s i v e  l o s s  o f  
w e i g h t  a n d  e m a c i a t i o n ,  a n d ,  c o n c o m i t a n t l y ,  p a l l o r  
a n d  a n æ m i a .  T h e  o t h e r  s y m p t o m s  a r e  s e q u e l æ  o f  
t h i s  r e s u l t — a n d  s o  a  v i c i o u s  c i r c l e  o f  s y m p t o m a t - ’ 
o l o g y  i s  a p t  t o  b e  p r o d u c e d ,  a l l  d e p e n d i n g  o n  t h i s  
u n o b t r u s i v e  m i c r o b i c  i n f l u e n c e .
I t  i s  w e l l  k n o w n  t h a t  m e m b r a n o u s  r h i n i t i s  i n  
a d u l t s ,  n o w  r e c o g n i s e d  a s  d u e  t o  t h e  d i p h t h e r i a  
b a c i l l u s  o f  a  v i r u l e n t  n a t u r e ,  i s  o f t e n  a t t e n d e d  w i t h  
f e w  g e n e r a l  s y m p t o m s ,  a n d  p r a c t i c a l l y  w i t h o u t  r i s k  
t o  l i f e .  T h e  a d u l t  i s  b e t t e r  f i t t e d  t o  w i t h s t a n d  t h e  
e f f e c t s  o f  t h e  t o x o n æ m i a  t h a n  t h e  i n f a n t .
R e c e n t l y  C o l o m b e t ,  a  F r e n c h  w r i t e r ,  i n  a  t h e s i s
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o n  t h e  s e q u e la e  o f  u n r e c o g n i s e d  d i p h t h e r i a  i n  t h e  
a d u l t ,  r e c o g n i s e d  f o u r  g r o u p s  ; ( 1 )  N e r v o u s ,  w i t h  o r  
w i t h o u t  p a r a l y s i s ;  ( 2 )  c u t a n e o u s ;  ( 3 )  c a r d i o - r e n a l ; 
a n d  ( 4 )  d i p h t h e r i t i c  c a c h e x i a — v i z .  e x t r e m e  w e a k ­
n e s s ,  w a s t i n g ,  a n a e m ia  ( d u e  t o  d i m i n u t i o n  i n  
n u m b e r  o f  r e d  c e l l s ) ,  p a l p i t a t i o n ,  a n d  t a c h y c a r d i a .
C l a s s i f i c a t i o n  o f  M a r a s m u s .
M a r a s m u s  i n  t h e  i n f a n t  s e e m s  e a s y  o f  c l a s s i f i c a ­
t i o n  i n t o  t h e  f o u r t h  g r o u p .  A s  t h e  c o n d i t i o n  i s  d u e  
t o  a n  e x o t o x o n æ m i a  t h e  p a u c i t y  o f  p a t h o l o g i c a l  
c h a n g e s  post-m ortem  i s  e a s i l y  u n d e r s t o o d .  T h e  c o n ­
d i t i o n  i s  d u e  t o  l o n g - c o n t i n u e d  a b s o r p t i o n  i n  s m a l l  
d o s e s  o f  a  c e r t a i n  p o i s o n  e l a b o r a t e d  a n d  m a n u f a c ­
t u r e d  b y  t h e  b a c i l l i .  T h e  p r o d u c t i o n  o f  a  c h r o n i c  
d i p h t h e r i t i c  c o n d i t i o n  i n  s u s c e p t i b l e  a n i m a l s  s e e m s  
c o n f i r m a t o r y  o f  t h e s e  t h e s e s .  C l i n i c a l  r e c o r d s  a n d  
i n v e s t i g a t i o n s  i n  f o u r  w a r d s  o f  m a r a n t i c  c h i l d r e n  
d u r i n g  t h e  p a s t  e i g h t  m o n t h s  a l s o  f a v o u r  t h i s  v i e w .  
I n v e s t i g a t i o n s  a r e  b e i n g  c o n t i n u e d — c o p r o l o g i c a l ,  
s e r o l o g i c a l ,  h e m a t o l o g i c a l — t o  t e s t  t h e  a c c u r a c y  o f  
t h i s  t h e o r y  a n d  f o r  r e c o r d i n g  a  f e w  f a c t s  a s  t o  t h e  
b a c t e r i o l o g y  o f  t h e  c o n d i t i o n .  S t a t i s t i c s  a n d  
r e c o r d s  a r e  b e i n g  a c c u m u l a t e d .  T h e  b a c i l l i  a r e  
b e i n g  t e s t e d  f o r  t h e  c a r b o h y d r a t e  r e a c t i o n s  o f  t h e  
E d e b s - L c e f S e r ’s  b a c i l l u s ,  a n d  s o  f a r  w i t h  c o n ­
f i r m a t o r y  r e s u l t s .  T h e  v i r u l e n c e  o f  t h e  o r g a n i s m s  
i s o l a t e d  v a r i e s .  O n  a  f e w  o c c a s i o n s  t h e  b a c i l l i  w e r e  
o n l y  i s o l a t e d  o r  f o u n d  s o m e  h o u r s  a f t e r  d e a t h ,  a s  
t h e  c u l t u r e  m e d i u m  w a s  i n o c u l a t e d  t w e l v e  t o  
s i x t e e n  h o u r s  b e f o r e  d e a t h .  P r e v i o u s  s e a r c h  i n  
s u c h  c a s e s  h a d  b e e n  n e g a t i v e .  T h i s  i s  i n t e r e s t i n g ,  
a s  t w o  m o n t h s  a g o — s o m e  m o n t h s  a f t e r  t h e s e  i n v e s t i ­
g a t i o n s  w e r e  i n  p r o g r e s s — a  c a s e  o f  b a c i l l a r y  
s e p t i c e m i a  d u e  t o  t h i s  o r g a n i s m  w a s  d e s c r i b e d  i n  
t h e  American Journal of Children’s Diseases. T h e  
b a c i l l u s  w a s  f o u n d  i n  s o m e  o r g a n s  a n d  i n  t h e  b l o o d  
a f t e r  d e a t h .
T h e  l i t e r a t u r e  o n  t h e  s u b j e c t  i s  v e r y  s c a n t y .  
S t a n d a r d  w o r k s  o n  d i p h t h e r i a  h a v e  n o  r e f e r e n c e s  t o  
t h i s  r e l a t i o n s h i p  b e t w e e n  d i p h t h e r i a  a n d  m a r a s m u s .  
T h e  c a s e  r e p o r t e d  a b o v e  w a s  r e g a r d e d  a s  a  r a r i t y .  
A n d  t h e  search f o r  r e f e r e n c e s  h a s  s o  f a r  h a d  l i t t l e  r i^ult. ;
T h e  S o c io l o g ic a l  P o in t  o f  V i e w .
T h i s  q u e s t i o n  i s  o f  g r e a t  s o c i o l o g i c a l  i n t e r e s t  f r o m  
t h e  p o i n t  o f  v i e w  o f  i n f a n t i l e  m o r t a l i t y .  I f  t h e  
t h e s i s  u l t i m a t e l y  p r o v e s  t o  b e  s c i e n t i f i c a l l y  a c c u r a t e ,  
i t  i s  e v i d e n t  t h a t  t h e  u b i q u i t o u s  d i p h t h e r i a  b a c i l l u s  
i n  i t s  r e l a t i o n  t o  t h e  h o m e  c o n d i t i o n s  a n d  e n v i r o n ­
m e n t  o f  t h e s e  w e a k l i n g s  w i l l  h a v e  t o  b e  f u r t h e r  
- s t u d i e d .  F o r  f r e q u e n t l y  t h i s  d i p h t h e r i t i c  t o x o n æ m i a  
i s  s u p e r i m p o s e d  o n  e i t h e r  a  s y p h i l i t i c  o r  t u b e r c u l a r  
c o n d i t i o n .  I n  a  c a s e  o f  c o n g e n i t a l  s y p h i l i s  u n d e r  
m y  c a r e  t h e  c o n d i t i o n  w a s  u n s u s p e c t e d  t i l l  t h e  c h i l d  
s u d d e n l y  d e v e l o p e d  p n e u m o n i a .  A n  a c c o m p a n y i n g  
i i a s a l  d i s c h a r g e  p r o v e d  o n  e x a m i n a t i o n  t o  c o n t a i n  
K lq : b s - L o e f f l e r  b a c i l l i  i n  p u r e  c u l t u r e .
M a n y  o b s e r v e r s  h a v e  c o n f i r m e d  t h e  o b s e r v a t i o n  
t h a t  t h e  d i p h t h e r i a  b a c i l l u s  i s  p r e s e n t  i n  a  c e r t a i n  
p r o p o r t i o n  o f  a p p a r e n t l y  p e r f e c t l y  h e a l t h y  p e o p l e  
a d d  i n  a  “  n o t  i n c o n s i d e r a b l e  p r o p o r t i o n  ”  o f  s c h o o l  
c h i l d r e n .  T h e p e  . c o n s t i t u t e  t h e  v e x e d  p r o b l e m  o f  
d i p h t h e r i a  c a r r i e r s . ”  C o n s i d e r a b l e  d i s c u s s i o n  h a s  
t a k e n  p l a c e  a s  t o  t h e i r  v i r u l e n t  o r  n o n - v i r u l e n t  c o n -  -
d i t i o n .  I n  c o n s i d e r i n g  t h e  r e l a t i o n  o f  t h i s  b a c i l l u s  
t o  m a r a s m u s  i t  m u s t  b e  r e m e m b e r e d  t h a t  y o u n g  
t i s s u e  i s  v e r y  s u s c e p t i b l e  t o  b a c i l l a r y  i n f e c t i o n ,  a n d  
a  b a c i l l u s  w h i c h  m a y  p r o v e  m e r e l y  s a p r o p h y t i c  t o  
a  s c h o o l  c h i l d  o f  m o d e r a t e  p h y s i q u e  a n d  c o l o u r  m a y  
b e  q u i t e  h a r m f u l  t o  a n  i n f a n t  r e a r e d  u n d e r  e c o n o m i c  
c o n d i t i o n s  t h e  r e v e r s e  o f  f a v o u r a b l e  t o  i t s  d e v e l o p ­
m e n t .  E v e n  t h i s  m o d i f i e d  b a c i l l u s  m a y  b e  c a p a b le  
o f  p r o d u c i n g  t h i s  t o x o n æ m i a  a n d  m a r a s m u s  i n  a  
s u s c e p t i b l e  i n f a n t .
T o x o n e  i s  a n  o r i g i n a l  p r o d u c t  o f  t h e  d i p h t h e r i a  
b a c i l l u s .  T h i s  h y p o t h e s i s  o f  m a r a s m u s  n e c e s s i ­
t a t e s  t h e  v i e w  t h a t  a c c o r d i n g  t o  E h r l i c h ’s  s i d e  c h a in '  
t h e o r y  o f  i m m u n i t y  t h e  t o x o n e  o n  a b s o r p t i o n  s t i m u ­
l a t e s  t h e  p r o d u c t i o n  o f  a n t i t o x i n  ( a n t i t o x o n e ) ,  b u t  
n e v e r  i n  s u f f i c i e n t  a m o u n t  t o  n e u t r a l i s e  c o m p l e t e l y  
t h e  w h o l e  o f  t h e  t o x o n e .  T h e  f r e e  t o x o n e  a t t a c h e s  
i t s e l f  b y  i t s  “ t o x o p h o r e ”  a n d  ”  h a p t o p h o r e  ”  
g r o u p s  t o  t h e  “  t o x o p h i l e  ”  a n d  ”  r e c e p t o r  ”  g r o u p a  
r e s p e c t i v e l y  o f  t h e  c e l l  p r o t o p l a s m ,  a n d  b y  t h i s  
u n i o n  o r  c o m b i n a t i o n  e x e r t s  i t s  d e l e t e r i o u s  e f f e c t .  
B y  t h e  s l o w ,  l o n g - c o n t i n u e d  a c t i o n  o f  t h i s  c o m b in a -r  
t i o n  a  m a r a n t i c  c o n d i t i o n  w i t h  i t s  t r a i n  o f  s e q u e l s  i s  
p r o d u c e d .  T h e  t o x o n e  i s  a l w a y s  b e i n g  m a n u f a c ­
t u r e d  b y  t h i s  “  f a c t o r y  ”  i n  t h e  n a s a l  a r e a  a n d  in  
s u f f i c i e n t  a m o u n t  t o  p r e p o n d e r a t e  o v e r  t h e  a m o u n t  
o f  a n t i t o x o n e  p r o d u c e d  b y  t h e  b o d y  c e l l s .
I n  a  f u r t h e r  a r t i c l e  i t  i s  h o p e d  t o  r e v i e w  a  s e r i e s  
o f  c a s e s  w i t h  c l i n i c a l  r e c o r d s  i n  i l l u s t r a t i o n  a n d  in  
s u p p o r t  o f  t h i s  t h e s i s .
Cancer Research in Denmark.
W h a t  m a y  t u r n  o u t  t o  b e  a  r e s e a r c h  o f  t r e m e n -r  
d o u s  i m p o r t a n c e  h a s  b e e n  p u b l i s h e d  l a t e l y  b y  
P r o f e s s o r  F i b i g e r ,  o f  C o p e n h a g e n ,  i n  t h e  Berliner 
Klinische W ochenschrift. T h i s  o b s e r v e r  a  l o n g  
t i m e  a g o  d i s c o v e r e d  i n  s o m e  r a t s  c e r t a i n  p a p i l l o -  
m a t o u s - l o o k i n g  t u m o u r s  o f  t h e  s t o m a c h  w h i c h  
p r o v e d ,  o n  m i s c r o s c o p i c a l  e x a m i n a t i o n ,  t o  b e  c a n ­
c e r o u s ,  a n d  a l s o  t o  c o n t a i n  i n  t h e i r  i n t e r i o r  p a r a s i t i c  
w o r m s  o f  t h e  n e m a t o d e  g e n u s .  F o r  s o m e  t i m e  h e  
w a s  u n s u c c e s s f u l  i n  t h e  s e a r c h  f o r  f u r t h e r  m a t e r i a l  
o f  t h e  s a m e  s o r t  t o  w o r k  o n ,  b u t  a t  l a s t  h e  c a m e  
a c r o s s  t h e  s a m e  c o n d i t i o n  i n  r a t s  f r o m  a  s u g a r  
r e f i n e r y .  T w o - t h i r d s  o f  t h e s e  a n i m a l s  h a r b o u r e d  
t h e  n e m a t o d e  w o r m s ,  a n d  n i n e  o u t  o f  f o r t y  h a d  a W  
t h e  p e c u l i a r  s t o m a c h  g r o w t h  i n  a s s o c i a t i o n  t h e r e :  
w i t h .  F i b i g e r  t r i e d  b y  a r t i f i c i a l l y  i n f e c t i n g  r a t s  
w i t h  t h e  w o r m s  t o  r e p r o d u c e  t h e  s t o m a c h  c a n c e r ,  
b u t  f a i l e d .  T h i n k i n g  t h a t  t h i s  m i g h t  i n d i c a t e  a n  
i n t e r m e d i a t e  h o s t ,  h e  h i t  u p o n  t h e  c o c k r o a c h ,  
w h i c h  i n s e c t  e x i s t e d  i n  l a r g e  n u m b e r s  a t  t h e  s u g a r  
w o r k s .  B y  f e e d i n g  r a t s  o n  t h e s e  c o c k r o a c h e s  h e  
p r o d u c e d  t h i r t y - s i x  c a s e s  o f  t h i s  p a r t i c u l a r  s t o m a c h :  
t u m o u r  o u t  o f  f i f t y - s e v e n  r a t s .  I n  a  f e w  o f  th e  
c a s e s  s e c o n d a r y  g r o w t h s  a l s o  a p p e a r e d ,  a n d  t h e s e  
d i d  n o t  c o n t a i n  n e m a t o d e s .  , T h e  h y p o t h e s i s  o f  an  
i n t e r m e d i a t e  h o s t  w a s  f u r t h e r  p r o v e d  b y  fe e d in g  
c o c k r o a c h e s  o n  t h e  f æ c e s  o f  t h e  r a t s  w h e r e i n  th e  
o v a  o f  t h e  w o m i s  a r e  c o n t a i n e d .  I t  i s  s t i l l  m a t t e r  
f o r  s p e c u l a t i o n  w h e t h e r  t h e s e  o b s e r v a t i o n s  p r o v e  
t h a t  a ,n y  i r r i t a n t  m a y  s e t  u p  c a n c e r o u s  t i s s u e  
c h a n g e s  ; o r  w h e t h e r  t h e y  p o i n t  t o  a  s p e c i f i c  c a n c e r  
p a r a s i t e .  I f  t h e  l a t t e r ,  f u r t h e r  r e s e a r c h  w i t h  th is  
c l u e  t o  h e l p  s h o u l d  r e s u l t  i n  i t s  d i s c o v e r y ,  ,
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Recorded C ages:
W illiam s ...........................  1
Conradi 1913   10
HeuBner 1894 ....................  3
B a l l in   .............................  2
Morgan ......... ..........................  22 + 10 = 32
[R eith er ( i n s t i t u t i o n a l  epidem ic^ 9,
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R E P E R E H C E S .
üeLer C a r r ia te  D ip h th e rie ,
D. Med. WoChenschr. 1894.
HECK - D ip h th e rie  (Kolle-W assermann)
SCHILIER iind STEHGER - E in  B e itra g  zu t Pathogenese d er D ip h th e rie . 
B e r l in ,  k l i n .  th e r ie b a z i l l e n  au t der 
M undschleinhant gesuhder Menschen. 
Z e i t s c h r .  f .  H ygiene, XXXI. 433.
GABRIEL - H achuntersuchungen f ib e r  das Z e i t l ic h e  
Verschwinden der D ip h th e r ie b a z il ie n  
B e r l .  k l i n .  Wochenschr. 1908. Ho. 23,
BLOCKMAH ) Zur Diagnose der C a r r ie r te n  D ip h th e rie  
in  Jungeren  K in d e s a l te r . B e r l .  k lin , 
W ochenschr. 1911. Ho. 38,
BALLIH - Ueber das Vorksommen von D ip h th e ri e b a z i l ie n  
be in n  genrohnliden Schnuppen der S an g lin g le  
Jahrbuch  f .  K in d e rh e ilk  58.
R. HEUMAm - V iru le n te  D ip h th e r ie b a z il ie n  b e i e in fa c h e r
R h in i t i s .  Z e n tra lb . f .  B a k te r io l ,  31, H o.2
STOOS - Das reg e lm ass ig e  Vorkonmen von D ip h th e rieo d er 
P seu d o d ip h th e ri ebaz i l i e n  in  dem gewohn- 
l ic h e n  Schupften  des K indes 31 B e ric h t 
des Jennersden  K in d e rh o sp ita ls  in  B e r l in ,  
( r e f .  Arch. f .  K L nderheilk , 32, S 401).
SCRAPS - Welchen West h e t  der D ip h th e r ie b a z il le n  
nachw eis f iir  d ie  D iagnose der D ip h th e rie  
im S a n g l in g s a l te r . J a h rb . f .  ICLnderheilk 
10.
70a.
E . MUIIJSR - U ntersuchungen uber das Vorkormnan:: von 
D ip h th e ri ebaz i l i e n  in  der Mundhohle von 
n ic h  d ip h th e r ie b a z i l ie n  K indern in n e r - 
h a lb  e in a s  g rosen  s n a le s .  J a h rb . f .  
K in d e rh e ilk  43,
Above b ib lio g ra p h y  from Conradi*s a r t i c l e  
in  March 1913 in  Muenchener Med. Woch. 
o f  March 1913 (page 512).
¥ .  HEZER - D eut. med. Woch. Ho. 50. o f  1912 .
(A nnotation  in  B .M .J. o f  21 , 6 , 1 3 ) .
MORGAH - H o s p ita l ,  May 1913,
it . . ■ ■’ - - ■ ’ . . ' ' • '• '
X- C % v.i' ' ' k. ■ y % ' '
The f o l lo w in g  c a s e s  a r e  i l l u s t r a t i v e  o f  t h e  
c o n d i t i o n s  j u s t  m e n t io n e d : -
CASE I .
D. S . -  age 5/ 1 2 , -  a d m i t te d  from  P a d d in g to n  
I n f i r m a r y  on 6 .9 .1 2 .  D ise a s e  ( ? )
On adm is s io n :  N otes r e c o r d : -  g r e e n  s t o o l s ,
f r e t f u l  -  moarffng" a l l  day: u l c e r  on fraen um  o f  to n g u e .
1 3 .1 1 .1 2 .  C h i ld  se en  "by me f o r  f i r s t  t im e  -  i n d e f i n i t e
v e s i c u l a r  e r u p t i o n  on t r u n k  -  t y p i c a l  marasmus,
H.D. n o t i c e d .
3 0 .1 1 .1 2 .  C hest c l e a r .  V o n P i r q u e t ' s  r e a c t i o n :
(human and b o v in e  n e g a t i v e ) :  M other s a i d
one o f  h e r  s i s t e r s  d ie d  o f  Pu lm onary  T u b er­
c u l o s i s  -  no o t h e r  c a s e  i n  f a m i ly  on b o th  
s i d e s .
7 .1 2 .1 2 .  Not im p ro v in g  -  i n  s p i t e  o f  c a r e f u l  d i e t i n g  
and i n d i v i d u a l  a t t e n t i o n .  E m a c ia te d ,  p a l e ,  
s h r i v e l l e d  i n f a n t :  g la n d s  i n  g r o i n  p a l p a b l e .
No V.D. M i c r o p o ly a d e n i t i s  c e r v i e i s :  Has t h e
R.M. a l l  o v e r .
2 1 .1 2 .1 2 .  F r a c t u r e  o f  t i b i a  i n  m id d le  o f s h a f t  n o t i c e d
-  c au se  unknown, t r a n s f e r r e d  t o  S u r g i c a l  
w ard.
A1 5 .1 .1 3 .  Union j u s t  commencing: cough: few  r a l e s  a t
b a s e s :  W assermann n e g a t i v e .
2 4 .1 .1 3 .  N.B. f o r  two d a y s  g r a d u a l l y  more p r o f u s e  
th a n  u s u a l :  b lo o d  s t a i n e d  t o - d a y :  t h r o a t
n i l :  s t o o l s  g r e e n :  r h o n c h i  i n  c h e s t .
C u l tu re  n e g a t iv e  -  c u l t u r e  e v e ry  se co n d
day.
2 . 2 . 1 3 .  C u l tu r e  from  n a s a l  swab y e s t e r d g y :  p o s i t i v e  
f o r  K le b s  L o e f f l e r  B a c i l l u s .  T h ro a t  n i l .
W eight 12 l b s .  14 o z s .
T h is  c a se  i n  i n t e r e s t i n g  from  tw o a s p e c t s : -
( 1 ) t h e  v a ry in g  amount o f  n a s a l  c a t a r r h ,  a p p e a r in g  and  
d i s a p p e a r in g :  som etim es n i l .
y:
( 2 ) The f a c t  t h a t  w h i l e  l o o k in g  o v e r  fo rm e r  r e c o r d s
I  came a c r o s s  th e  name o f  t h i s  c h i l d  who had  b e en  
t r a n s f e r r e d  a s  a  B a c t e r i o l o g i c a l  N asa l  D i p h t h e r i a  
a f t e r  two weeks r e s id e n c e  a t  th e  P a rk  H o s p i t a l ,  
and had b e e n  r e a d m i t t e d  ( a f t e r  I  suppose  t h e  
K .L .B . was sup posed  to  have  d i s a p p e a r e d  from 
h e r  n o s e )  a t  age o f  5 m onths -  a f t e r  a b o u t  s i x  
weeks a b se n c e :  and she had. been  harbour in g
K .L .B . f o r  m onths ( t h e  new m e d ic a l  s t a f f  b e in g  
unaw are o f  h e r  p r e v i o u s  h i s t o r y ) .
The c h i l d r e n  a r e  a d m i t te d  t o  t h e  P a rk  
H o s p i t a l  from  t h e  D i s p e n s a r i e s  w i th  o n ly  a  d i a g n o s i s  
-  and no h i s t o r y  -  a s t a t e  o f  t h i n g s  w hich  sh o u ld  
n o t  b e  a l lo w e d  t o  C o n t in u e .
CASE I I .
J . E . C .-  age 1 .y e a r s  -  m a le :  a d m i t te d  from
Lam beth I n f i r m a r y  on 2 2 .8 .1 2  -  w i th  a  d i a g n o s i s  o f  
C o n g e n i ta l  S y p h i l i s .
On a d m is s io n :  b o s s y  f o r e h e a d  -  s p le e n  e n la r g e d  -
g re e n  s ïo o T é  - “' s c a r s  on s c a lp  ( r i g h t  te m p o ra l  and 
f r o n t a l  b o n e )  and on s te rnum  ( fo rm e r  l e s i o n s ? )  -  no 
t e e t h .  L arge  d o u b le  i n g u i n a l  s c r o t a l  h e r n i a  (a lw a y s  
down): e m a c ia t io n  and p a l l o r  m arked .
5 . 9 . 1 2 . M other s a y s  s c a r  on h ead  due t o  " a b s c e s s e s ” . 
P h im o s is :  a n t e r i o r  f o n t a n e l l e  w id e ly  open
and p ro lo n g e d  b ackw ard s  and f o r w a r d s .
2 4 .1 0 .1 2 .  Seen  by me f o r  th e  f i r s t  t im e :  Marked
c a c h e x ia :  f a c i e s  v e r y  s u g g e s t i v e  o f  d i a g n o s i s
b e in g  c o r r e c t ;  p a l e  y e l l o w i s h  s i c k l y  lo o k in g  
i n f a n t  -  e m a c ia t io n  -  abdomen "p o t  b e l l y " .
4 .1 2 .1 2 .  WasGerman n e g a t i v e  ( C h i ld  on H yd.c  c r e t .
pow ders s in c e  a d m is s io n  g r  I .
6 .1 2 .1 2 .  Von P i r q u e t ' s  t e s t  (human and ho ip ine)
b e g a t i v e .  N.D. lo o k e d  f o r  and n o t i c e d  -  
c u l t u r e  c o c c i .
1 3 .1 2 .1 2 .  P a t c h  o f  d u ln e s s  o v e r  b o th  b a s e s  o f  lu n g ,  
w i th  t u b u l a r  b r e a t h i n g .
1 5 .1 2 .1 2  C u l tu re  o f  nose  p o s i t i v e  f o r  K .L .B .
T h is  i l l u s t r a t e s  th e  f a c t  t h a t  th e  K le b s  L o e f f l e r  
B a c i l l u s  p a r a s i t i s m  o r  i n f e c t i o n  may be su p e rim p o sed  
on some o t h e r  c h ro n ic  a f f e c t i o n ,  c a u s in g  m a l n u t r i t i o n .
CASE I I I .
D.B. -  age  10 m onths -  fem a le :  a d m i t te d  from
P a d d in g to n  I n f i r m a r y  on 4 .2 .1 3  ( a f t e r  r e s i d e n c e  t h e r e  
s in c e  1 1 ,1 .1 3 )  d i a g n o s i s  o f  b r o n c h i t i s .
On a d m is s io n :  p o o r  p h y s i c a l  c o n d i t i o n  -  p a l e
and anaem ic  - ' a p p e T i te  v e ry  # o o r  -  s k in  d ry  and 
c l e a r :  H e a r t  and abdomen n i l .  Lungs, w i th  h a r s h
P.M.
1 3 .2 .1 3 .  P r o f u s e  l e f t  eye d i s c h a r g e  -  m a r a n t i c  
c h i l d .
2 1 .2 .1 3 .  Cough -  o c c a s i o n a l l y  c y a n o s i s  o f  e x t r e m i ­
t i e s  -  n o t  im p ro v in g .
8 5 .2 .1 3 .  S t o o l s  g r e e n ,  o f f e n s i v e  and s l i g h t l y  r e ­
l a x e d .  M other gave a  t u b e r c u l a r  h i s t o r y  -  
no h i s t o r y  o f  s p e c i f i c  d i s e a s e .
C h i ld  no t  b r e a s t  f e d ,  owing to  a b s c e s s  o f  l e f t  
b r e a s t  when i n f a n t  t h r e e  days*  o ld .
C h i ld  w e ll  t i l l  t h r e e  m onths o ld  when su d d e n ly  
d i a r r h o e a  and s i c k n e s s  and b lo o d  in  s t o o l s :  a t t a c k
o c c u r re d  a s  soon as  tk k e n  o f f  N e s t l e * s  m i lk  p e r  
b o t t l e  and p u t  on cow’ s m i lk :  o b s t i n a t e  c o n s t i p a t i o n
when on cow’ s m ilk  ( c h i l d  sc rea m in g  on d e f a e c a t i o n ) :
A t te n d e d  a t  S ic k  C h i l d r e n ’ s H o s p i t a l ,  P a d d in g to n  
Green f o r  t h r e e  m onths -  o p e r a t e d  on mouth and nose
( t o  p r e v e n t  " co n su m p tio n  g o in g  to  b r a i n " )  -  no t  im­
p r o v in g ,  so s e n t  t o  P a d d in g to n  I n f i r m a r y  and so on h e r e ;
7 c h i l d r e n  (6  a l i v e )  and 3 m i s c a r r i a g e s :
M other h a s  a  cough.
M o th e r ’ s m o th e r  a l i v e  b u t  c o n su m p tiv e .
F a t h e r  h a s  7 s i s t e r s  and 2 b r o t h e r s  (5  s i s t e r s  
d ie d  o f  consijim ption).
5 th  c h i l d  d ie d  o f " r a p i d  c o n su m p tio n " .
P a t i e n t  i s  s e v e n th  c h i l d .
2 6 .2 .1 3 .  P in c h e d  f e a t u r e s  -  p u l s e  weak -  p a l l o r  and 
anaem ia  e x tre m e ;  l o s t  16 o zs  in  l a s t  f o r t ­
n i g h t ;  c o s t a l  nodes p ro m in e n t :
Lungs w i th  h a r s h  R.M. and s c a t t e r e d  
so n o ro u s  r h o n c h i .
Wassermann n e g a t i v e :  Von P i r q u e t ' s
t e s t  (human and b o v in e )  n e g a t i v e .
6 . 3 . 1 3 .  Lungs c l e a r e r  i n  f r o n t  -  s t i l l  m a r a n t i c  and 
e m a c ia te d .
1 0 .3 .1 3 .  P r o f u s e  p u r u l e n t  b i l a t e r a l  o t o r r h o e a .
1 3 .3 .1 3 .  P a le  s h r i v e l l e d  and m a r a n t i c .  Lungs 
f a i r l y  c l e a r .
1 9 .3 .1 3 .  C u l tu r e  o f  nose  p o s i t i v e  f o r  K .L .B .:  no 
n a s a l  d i s c h a r g e .
Only K le b s  L o e f f l e r  B a c i l l u s  i n f e c t i o n  fo u n d . 
A n o th e r  i n t e r e s t i n g  f e a t u r e  was t h a t  K .L .B . was i s o ­
l a t e d  from  o t o r r h o e a  -  p ro v e d  K .L .B . by s u g a r  r e a c ­
t i o n s  ( n o t  B ac. a u r i s  o f  Graham S m ith ) .
y j '
CASE IV.
B .S . -  age 2 y e a r s  -  m a le :  a d m i t te d  from th e
Ham pstead I n f i r m a r y  on 6 .3 .1 3  ( a f t e r  r e s i d e n c e  t h e r e  
s in c e  2 1 .1 .1 3 )  -  w i th  d i a g n o s i s  o f  d e b i l i t y .
On adm is s io n :  H e a r t ,  l u n g s  and abdomen n i l :
b lo o d  s t a i n e d  N a i a l  d i s c h a r g e .
1 2 .3 .1 3 .  S t i l l  b lo o d  s t a i n e d  n a s a l  d i s c h a r g e  -  ex co ­
r i a t i o n  o f  s k in  a ro u n d  n o se :  n o t  l o o k in g  
w e l l :
2 1 .3 .1 3 .  R ig h t  o t o r r h o e a  -  s t i l l  b lo o d  s t a i n e d  N.B. 
t ro u b le so m e  cough -  g r in d in g  o f  t e e t h  d u r in g  
s le e p  “ g l a n d s  i n  neck
L ungs c l e a r  -  no a d v e n t i t i a e ,  b u t  c h i l d  
h a s  a  cough.
2 2 .3 .1 3 .  C u l tu r e  o f  n a s a l  d i s c h a r g e  now shows p u r e  
c u l t u r e  o f  K .L .B . ( p r e v i o u s l y  n e g a t i v e ) .
S u s p e c te d  from  d ay  o f  a d m is s io n  -  b u t  o n ly  
p ro v e d  d e f i n i t e l y  K le b s  L e o f f l e r  B a c i l l u s  f o u r t e e n  days 
l a t e r .
CASE V.
R .D .-  age 10 m onthé .^ : m ale ,  a d m i t te d  from
P a d d in g to n  I n f i r m a r y  on 14*2 .13  w i th  BîîaràèrûUft".
W e ig h t - :11 l b s ,  1 oz .
On a d m is s io n :  t a c h y c a r d i a  -  c a r d i a c  a r rh y t l im ia
-  i r r i t a t i n g  m o is t  cough.
1 1 .2 .1 3 .  No n a s a l  d i s c h a r g e ,  e m a c ia t io n ,  ex trem e  sunken 
f o n t a n e l l e .
Lungs “ h a r s h  R.M. n o th in g  d e f i n i t e :  
s t o o l s  g r e e n ,  r e l a x e d  and o c c a s i o n a l l y  
o f f e n s i v e .
2 3 .2 .1 3 .  Von P i r q u e t ' s  t e s t  (human and b o v in e )  
n e g a t i v e .
1 4 .3 .1 3 .  A p p e t i t e  good -  n o t  im prov ing  -  i r r e g u ­
l a r i t i e s  i n  abdomen ( g l a n d s  ? o r  f a e c a l  
m a s s e s ? )  Lungs -  r h o n c h i  and s c a t t e r e d  
c r e p i t a t i o n s .
8 .5 .1 3 . No n a s a l  d isc h a rg e . C u ltu re s  from n a s a l  
swahs p o s i t iv e  fo r  K.L.B.
Weight 13 I h s .  6 ozs .
On ELdmission: ta c h y c a rd ia  and c a rd ia c  a rrhy thm ia ,
n o tic e d , cou ld  no t he ex p la in ed : con tin u ed  more o r
l e s s .  Only d isco v ered  on % rstem atlc ro u tin e  swabbing 
- no o th e r  ca ses  in  t h i s  wa* d a t  the tim e.
CASE VI.
L.W. - age 5 months -  fem ale -  ad m itted  from 
Marylebone In firm a ry  on 6 .5 .1 3  w ith  B ro n c h itis  and 
Marasmus.
On admis s io n  ; N asal d isc h a rg e .
1 0 .5 .1 3 . N.B. b lood  s ta in e d .
1 3 -5 ,1 3 . C u ltu re  from n a s a l  swabs p o s i t iv e  fo r  
K.L.B.
T ra n s fe rre d  to  Fever H o s p ita l .
Suspected  on adm ission and d e f in i t e ly  proved a 
week l a t e r .
CASE V II.
’j .  Burrows : age 1 -  ad m itted  from W hitechapel
In firm a ry  on 3s t  February  1912 -  "C ongen ita l H e a r t ."
2 1 s t February  -  Loud s y s to l i c  b r u i t .
1 3 .3 .1 2 . Cyanosis - very  th in  lu n g s c le a r :  
l i t t l e  change from week to  week.
1 2 .7 .1 2 . G radually  g e t t in g  th in n e r  and p a le r  -  
cy an o sis  much l e s s  marked.
y1 2 .1 2 .1 2 .  C u l tu r e  from  n a s a l  swab -  p o s i t i v e  f o r  
K .L .B . ,  c h i l d  t r a n s f e r r e d .
( A c a se  i n  th e  ward o f  my c o l l e a g u e  "Dr G a r ro w ) . 
C o n g e n i ta l  H e a r t  d i s e a s e  -  g r a d u a l l y  g o t  t h i n n e r
and p a l e r  -  so  much p a l e r  t h a t  c y a n o s i s  much l e s s
d i  s t i n c t .
On r e t u r n  from  The F e v e r  H o s p i t a l  some m onths 
l a t e r  c h i l d ’ s p h y s i c a l  c o n d i t i o n  much im proved , b u t  
c y a n o s i s  m ost m arked.
CASE V III .
J . P .  -  age  6 m onths : -  m a le :  a d m i t te d  from
Cam berwell I n f i r m a r y  on the  2 5 th  O c t .  1912 -  w i th  
a  d i a g n o s i s  o f  whooping cough.
On adm is s i o n : o b v io u s ly  m a r a n t i c ,  w i t h  l e f t
i n t e r n a l  s t r à b ï s m u s .
2 2 .1 1 .1 2 .  Von P i r q u e t ' s  r e a c t i o n  (human dnd b o v in e ) .  
N e g a t iv e .
2 9 .1 1 .1 2 .  N.B. f i r s t  n o t i c e d  - some n a s a l  o b s t r u c ­
t i o n :  cough : i n c r e a s i n g  p a l l o r .
6 .1 2 .1 2 .  A l t e r n a t i n g  I n t e r n a l  s t r a b i s m u s  w i t h  b i ­
l a t e r a l  h o r i z o n t a l  ( i n t e r n a l  and e x t e r n a l )  
n y s ta g m u s . (Nystagmus o s c i l l â t o r l u s  
h o r i z o n t a l i s ) : no o p a c i t i e s  on c o rn e a :
no h e a d  n o d d in g .  N.B. s l i g h t l y  l e s s .
2 0 .1 2 .1 2 .  B b f i n i t e  s n u f f l i n g  -  some d e g re e  o f  r e c i s s i o n  
o f  lo w e r  r i b s  i n  i n s p i r a t i o n :  r h o n c h i  i n
c h e s t .
2 2 .1 2 .1 2 .  Cough + f r o t h y  mucus from  m outh -  p u r u l e n t  
r h in o r r h æ a  -  t h r o a t  s l i g h t l y  i n j e c t e d .  
Nystagm us a s  b e f o r e :  p u p i l s  r e a c t  n o rm a l ly .
3 0 .1 2 .1 2 .  N a sa l  r e g u r g i t a t i o n  r e p o r t e d  -  some r e s p i r ­
a to r # /  d i f f i c u l t y :  some r e c i s s i o n  o f  lo w e r
l im b s ;  no p a r a l y s i s  o f  l im b s :  no
a r r h y th m ia  ( c a r d i a c )  P a l a t a l  p a r a l y s i s .
3 1 .1 2 .1 2 .  Cough t ro u b le s o m e ;  s t i l l  N .B .;  g r e a t
r e s t l e s s n e s s :  g r e a t  r e s p i r a t o r y  d i s t r e s s .
C u l tu r e  o f  n a s a l  swabs a lw ay s  n e g a t iv e  
up to  th e  p r e s e n t .
1 2 ,0 0 0  u n i t s  o f  B i p h t h e r i t i c  A n t i t o x i c  Serum 
g iv e n .
1 . 1 . 1 3 .  D i f f i c u l t y  in  sw a llo w in g  -  g r a d u a l l y  w orse  -
b e in g  f e d  n a s a l l y  f o r  two days -  l a b o u r e d  
and  s ig h in g  r e s p i r a t i o n :  m oribun d : dyspnoea
+ r e c i s s i o n  o f  i n t e r c o s t a l  s p a c e s .
Lungs -  w i th  a l l  m anner o f  a d v e n t i t i o u s  so u n d s .  
When b e in g  f e d ,  c y a n o s i s  and tw i t c h i n g s  o f  f a c e  and  
l im b .
Bea Ü1 1 . 1 . 1 3 .
No te m p e ra tu re  t i l l  3 1 .1 2 .1 2 .  when r o s e  to  101.6® 
and rem a in ed  t h e r e a b o u t s  w i l l  d e a t h .
2 . 1 .1 3 .  C u l tu r e  from  n a s a l  swab ta k e n  y e s t e r d a y
p o s i t i v e  to -d a y  f o r  K .L .B . (a lw a y s  n e g a t i v e  
p r e v i o u s l y .
I  was more s u s p i c i o u s  o f  t h i s  c a s e  b e in g  N a s a l  
D i p h t h e r i a  th a n  any o t h e r ,  and  y e t  i n  s p i t e  o f  a l l  
c a r e ,  sw abbing  a lw ay s  p ro v e d  n e g a t i v e ,  t i l l  swab ta k e n  
24 h o u r s  a f t e r  d e a th  -  p o s i t i v e  r e s u l t  i n  c u l t u r e  
f i r s t  as c h i l d  d i e d :  no membrane: n a s a l  r e g u r g i t a t i o n ,
W A E T  I I .
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Diagnosed tu b e rc u la r  d is e a s e  accoun ted  
acco rd in g  to  o f f i c i a l  p u b lic a t io n s  
fo r  d ea th  r a t e  (under 1 y ea r)  p e r  
1000 in  1908 o f  4 .7 .
While vaguely  d iagnosed  r e s p i r a to r y  
d is e a se s  l i k e  B ro n c h itis  and 
Broncha# Bneumonia
fo r  one o f  2 0 .4 .
And in  th e  same y ea r
Atrophy and marasmus accounted
f o r  a  dea th  r a t e  p e r 1000 o f  15.
And Prem ature b i r t h s  (1 9 .9 ) and
C ongen ita l d e fe c ts  (6 .7 )  o f  26 .6
T o ta l d ea th  r a t e  (under 1 y e a r)  = 120.4  p e r  1000,
A g re a t  many o f th e  d ea th s  under B ro n c h it is  
and B. Pneumonia would be found i f  s c i e n t i f i c  accuracy  
cou ld  be a t ta in e d  to  f a l l  under tu b e rc u lo s is .
The extrem e d i f f i c u l t y  o f  d iag n o sin g  tu b e rc u ­
l o s i s  in  in fan cy  i s  ad m itted  by a l l .  T his and th e  
la c k  o f  a u to p s ie s  accoim t fo r  th e  want o f  p r e c is io n  
and th e  a c c u ra te  apportionm ent o f  d ea th s  to  tu b e r ­
c u lo s is .
+ Cd, 5263.
Any t e s t  th a t  a ttem p ts  to  come to  th e  re sc u e  
o f th e  d ia g n o s is  o f  tu b e rc u lo s is  in  in fan cy  shou ld  
re c e iv e  g re a t c o n s id e ra tio n : o f  th e  many t e s t s  p ro ­
posed , th e  one in  most g e n e ra l u s e , c h ie f ly  because 
o f i t s  f a c i l i t y  o f perform ance and freedom from 
danger, as  w e ll as in  a p ro p o r t io n a te ly  la rg e  number 
o f  cases  (some o b se rv e rs  th in k )  i t s  r e l i a b i l i t y  as 
to  ev idence o f p rev io u s  tu b e rc u l iz a t io n ,  i s  von 
P i r q u e t ’s cu taneous r e a c t io n .  The l i t e r a t u r e  as  to  
th e  v a lu e  o f t h i s  t e s t ,  a s  i s  th a t  d ea lin g  w ith  th e  
d i f f e r e n t  a sp e c ts  o f  tu b e rc u lo s is  i s  now volum inous, 
and y e t th e  op in io n s o f  ex p erien ced  u s e rs  o f  th e  t e s t  
v a ry . A few s e le c te d  re fe re n c e s  from a v a s t number 
a re  appended,
/T ' Monti G uarn ieri^perfo rm ed  th e  r e a c t io n s  in
121 c h i ld re n , a t  ages v ary in g  from 4 months -  8 y e a rs :
He had 76 n e g a tiv e  cases w ith  12 d ea th s  (7 tu b e rc u lo u s)
17 B l i g h t y  p o s i t iv e
cases  w ith  3 d ea th s  ( a l l  tu b e rc u la r )
28 s tro n g  p o s i t iv e
cases  - no d e a th s ,
++
Cruchet  th in k s  th e  r e a c t io n  i f  p o s s ib le  o f 
g re a t  v a lu e , though he adm its th a t  i t  i s  f re q u e n tly  
n e g a tiv e , even when tu b e rc u lo s is  p r e s e n t ,
S lade i s  o f op in io n  i t  i s  th e  most r e l i a b l e
t e s t  from th e  s c i e n t i f i c  p o in t o f  view , b u t though
 ^Osp. d . h arm less o f  a b s o lu te ly  no v a lu e  "beyond" 5 years*
Bamb.d,
ÎÎ1 Ian . + Cruchet  - Jo u rn . de med.de Bordeaux 1913 LXXXIV.p.543. 
++ Slade - M edical Record 1913, XJOCEII, p . 1079.
O ther o b se rv e rs  have o b ta in ed  v a ry in g  r e s u l t s  
w ith  Von P i r q u e t ’s cu taneous r e a c t io n  -  some o f  which 
may be due to  v ary in g  tech n iq u e  and s t r e n g th  o f  t u ­
b e r c u l in .  I  found s u b c u tic u la r  n eed le  p r ic k s  over
an a re a  th e  s iz e  o f  a  la rg e  p in ’s head th e  b e s t ,  as
th e  in f a n t  c r ie d  l e s s  and was l e s s  r e s t l e s s  th an  w ith  
s c a r i f i c a t i o n .  Pure Koch’s o ld  tu b e rc u lin  ( su p p lie d  
by M.A.B. L abora to ry ) u sed .
Von P irq u e t o b ta in ed  p o s i t iv e  r e a c t io n s  in
25 X o f c h i ld re n  (aged 1-2  y e a rs )  and
3 3 .5  f  '* (aged 3-4  y e a rs )  and
a  g rad u a l in c re a s e  in  advancing y e a rs  in
e a r ly  l i f e .
N augli on th e  o th e r  hand s t a t e s  th a t  f a i l u r e s  
in  c h i ld re n  c l i n i c a l l y  tu b e rc u lo u s  a re  no t uncommon.
Von P irq u e t o b ta in ed  no r e a c t io n  under 6 months 
and R adcliffe"^ s t a t e s  th a t  th e  t e s t  i s  r e l i e d  on in  
Von P i r q u e t ’s c l i n i c  under 2 y e a rs , w hile  C alm ette , 
w h ile  re ly in g  on i t ,  adm its a 4 X m argin o f e r ro r  
among in f a n t s .
These f ig u re s  compared w ith
Hamburger’s s t a t i s t i c s  (V ienna) o f
au topsy  tu b e rc u la r  f in d in g s :
1 - 3  months -  4 ^
3 - 6  " -  18 ^
6 -  12 « -  23 ^
2nd y ea r  - 40 X
^+Pi f ^ ^ ^ n u g l  Report King Edward VII Sanatorium ,
A If
BXumer Bays “tu b e rc u lo s is  r a r e  under 2 y e a rs "  
a n d  r e l i e s  on Von P i r q u e t ’s t e s t  up to  2 y e a rs ,  and 
says a  n e g a tiv e  r e a c t io n  o f g r e a te r  v a lu e  th a n  a  
p o s i t i v e  o n e .
I n  B. D eck le’s s e r ie s  o f  cases
3 cases o f  s y p h i l i s  f a i l e d  (a s  a g a in s t
P a r re  and N icho las who o b ta in ed  good 
r e s u l t s ) .
And he t r u ly  observes “no doubt th e  r e a c t io n  i s  most 
marked in  v ig o ro u s in d iv id u a ls ,  i r r e s p e c t iv e  o f  th e  
i n t e n s i t y  o f  th e  in f e c t io n ."
H is co n c lu sio n  th a t  th e  t e s t  i s  o f  no d iagnos­
t i c  or p ro g n o s tic  v a lu e  i s  a view w ith  which I  en­
t i r e l y  a g re e . C e r ta in ly  in  my s e r ie s  o f cases  a 
whole sh e a f  o f n e g a tiv e  r e s u l t s  were o b ta in ed  in  
cases where one would have expected  a  p o s i t iv e  r e s u l t  
(c a se s  w ith  a h i s to r y  o f p a r e n ta l  pulmonary tu b e rc u ­
l o s i s  on one or e i t h e r  s id e ) .
My ex p erien ce  le a d s  me to  th e  co n c lu s io n  t h a t ,  
e s p e c ia l ly  in  marasmus, where a t e s t  o f t h i s  k in d  i f  
r e l i a b l e  would be in v a lu a b le , no r e l ia n c e  can be 
p la ced  on th e  t e s t .  I t  i s  to  be n o ted  th a t  Von 
P irq u e t f a i l e d  to  g e t r e s u l t s  in  advanced o r cachec­
t i c  c a s e s .
+ P arre  - B u l le t in  S o c ié té  Medical© des H<$‘s p ita u x  1910.
Most m aran tic  in f a n ts  a re  c a c h e c tic : th e re
seems to  be some r e l a t i o n  between th e  s t a t e  o f  v i ­
t a l i t y  o f  th e  t i s s u e s  and th e  r e a c t io n .  Maraeanic 
I n fa n ts  as  a  r u le  r e a c t  i n d i f f e r e n t ly .  A maraamic
c h i ld  may be very  i l l  (no t in  te rm in a l s ta g e s )  w ith  
a  subnormal or even a  norm al te m p e ra tu re .
W hile d isc u ss in g  t h i s  su b je c t i t  i s  always o f 
g re a t  v a lu e  to  remember (as  B eraneck’^ s ta te s )  th a t  
" th e  v a s e - d i la to r  or a u x i l ia ry  to x in  (which o r ig in ­
a te s  th e  r e a c t io n )  i s  produced not only  by th e  t u ­
b e rc le  b a c i l lu s  b u t a lso  by th e  b a c i l lu s  ty p h o su s ,
K .L. B a c i l lu s ,  sp irochsata p a l l id a  and o th e r  o rgan­
ism ^ 'an d  A rlo in g ’s o b se rv a tio n s  confirm  t h i s ,v iew .
W ith a view to  a s c e r ta in  c o r r e c t ly  th e  i n c i f  
dence o f  tu b e rc u la r  in f e c t io n  in  my s e r i e s  o f  m aran­
t i c  in f a n t s  I  perform ed Von P i r q u e t ’ s r e a c t io n  in  
178 c a s e s . A p o s i t iv e  r e a c t io n  was o b ta in e d  only  
i n  19 ca se s :
6 o f  th e s e  ca ses  d ie d  (p o s i t iv e  r e a c t io n )  - 
r e a c t io n  confirm ed on au topsy  in  
4 cases ( th e  unconfirm ed case  being  
one o f  Marasmus (no o th e r  le s io n  found) 
and th e  o th e r , one o f  Broncho-pneumo­
n ia  (no m acroscopic evidence o f  t u ­
b e r c le ,  bu t th e  b ra in  in  each case was 
no t examined as p a re n ts  re fu s e d  p erm is­
s io n  to  open the  c ran iu m ).
+ C ontro l and E ra d ic a t io n  of T u b e rcu lo s is ,  C h .V I I I .p .110
19 perform ed by me
th e  tu b e rc u la r  cases were 5 = 26
(3 o f  P .T ., one o f  M ilia ry  Dung Tubercu­
l o s i s  and Broncho-Pneumonia and one o f  
E n la rg ed  B ro n ch ia l Glands (T .B .) .
The Von P i r q u e t ’s r e a c t io n  n eg a tiv e  in  2 cases 
o f P .T . and th e  case  w ith  M ilia ry  Tuber­
c u lo s is  o f Dung, v iz :  n e g a tiv e  in  3 out 
o f  5 = vrrong in  60 ^  o f c a s e s .
H a r b i t (Norway) has reco rd ed  f ig u re s  o f  th e  
age in c id e n c e  o f  tu b e rc u lo s is  by post-m ortem  examina­
t io n  and g u in e a -p ig  in o c u la t io n  as fo llo w s :-
In  1 s t  y ea r (40 out o f 161 a u to p s ie s )  = 20 ^
" 2nd y e a r  (25 out o f 91 " ) = 27.5 f-
" 3rd  y ea r = 31 f,
and 80 on, th e  l a t e r  y ea rs  showing an in c re a s in g  f r e ­
quency o f  tu b e rc u lo u s  in f e c t io n ,
Medin ’ 8"*"^flgure s , from th e  reco rd s  o f  th e  
C h ild re n ’s In f irm a ry , Stockholm, from 1842-1911 
in c lu s iv e  - from th e  a u to p s ie s  o f  1 s t y ea r  in f a n t s :  
7630 cases - 623 found to  have tu b e rc u lo s is
(though no t n e c e s s a r i ly  ÿhe cause 
of death ) -  8
My s e r ie s  o f a u to p s ie s  in  marasmus show a p e r -
+ H arb itz  - N orsk. Mag* f .L a e g e v ld . 1915. DXXIV. p .  1 . 
(A bstrac t B .Jo u rn . C hild.D i& . A p ril 1 9 1 S ,p ,l7 2 )and 
I n te r n a t io n a l  T u b ercu lo s is  Congress 1912 (B r it .M .J .
ApVi 1 20 th , 1913^ p , 905,
-vr -ii’ed in  Ajl CXI i  . K i I k :  19x3 ,Baginsky F e s ts c h r i f t
n , 482,
cen tage  o f  26 c e r t a in ly  th e  number i s  too  m nall 
to  ren d e r a  d o g ^ t i c  a s s e r t io n  a d v is a b le , b u t from 
th e  g en e ra l ex p erien ce  o f o th e r m r i te r s ,  a n d  th e  
frequency  o f  a  h i s to r y  o f  th e  exposure to  in f e c t io n ,  
th e  p r o b a b i l i ty  i s  in  favour o f t h e i r  accuracy  -  w ith  
re g a rd  to  Marasmus, I f  we ta k e  t h i s  p e rcen tag e  o f 
Marasmus to  T u b ercu lo s is  as c o r r e c t ,  26 o f  th e  
l iv in g  cases  who had marasmus in  in fan cy  were tempo­
r a r i l y  ’cured* (a  p u re ly  r e l a t i v e  term ) o f  t h e i r  
tu b e rc u lo s is .
I t  seems th e  g e n e ra l view th a t  th e  p ro g n o sis  
o f  tu b e rc u lo s is  in  in fan cy  - under 2 y e a rs  o f  age - 
i s  v ery  g rav e . The d i f f i c u l t y  o f c o r re c t in g  a 
d ia g n o s is  o f tu b e rc u lo s is  in  in fan cy  h as a lre a d y  
been p o in te d  o u t: bu t a d u l ts  a re  “cured" o f  tu b e r ­
c u la r  l e s io n s ,  why not so in  in f a n t s .  The g e n e ra l 
view  seems to  be t h i s :  I f  a laarasmic c h i ld  re co v e rs
and th r iv e s ,  th e  case  i s  seldom one due to  tu b e r ­
c u lo s i s ,  The p ro g n o sis  however o f tu b e rc u lo u s  cases  
in  in fan cy  and in  marasmus i s  no t u n fav o u rab le . Many 
cases  o f  marasmus due to  t h i s  cause r e t r o g r e s s  to  a 
“cu re " : i t  i s  no t always a p ro g re ss io n  to  a  f a t a l i t y .
One case  in  my ex p erien ce  i s  worthy o f  r e c o rd . My 
c o lle a g u e , Dr. R. P . Garrow, a t  th e  P ark  H o sp ita l, 
asked  me to  see a m aran tic  c h i ld  in  c o n s u lta t io n  w ith  
himc He liad d iagnosed th e  case as one o f G eneral
T u b e rc u lo s is , w ith  e x te n s iv e  involvem ent o f  th e  lu n g s . 
The c h i ld  was m erely  "sk in  and bone". Every form o f 
tre a tm e n t had been t r i e d ,  and I  was asked  th e  p ro b a b il­
i t y  o f  su ccess  o f  tu b e rc u l in  tre a tm e n t, I  ad v ised , 
in  t h i s  c a se , a g a in s t  tu b e rc u lin  tre a tm e n t, gave a  
v ery  grave p ro g n o s is , and ad v ised  th a t  th e  c h i ld  
shou ld  be t r a n s f e r r e d  to  a s in g le  s e p a ra te  s p e c ia l  
ward -  to  d ie .  The d ia g n o s is  on exam ination  was 
q u ite  c o r r e c t .  From th e  day o f h e r t r a n s f e r  th e  
c h i ld  s t a r t e d  to  im prove, and has con tinued  up to  
th e  p r e s e n t ,  now improved out o f  a l l  r e c o g n i t io n .
The improvement was as marked in  th e  p h y s ic a l  s ig n s  
in  h e r ch est as in  h e r g en e ra l c o n d itio n  and c o lo u r .
By th e  end o f s ix  m onths, a l l  a d v e n ti t io u s  sounds had 
c le a re d  up in  th e  lu n g s , and beyond a  su b -re so n an t 
n o te  on p e rc u ss io n  h e r ch est seemed norm al -  a  c h i ld  
th a t  6 months b e fo re  had been s e p a ra te ly  and in d e ­
p en d en tly  d iagnosed as a case o f  Pulmonary tu b e rc u ­
l o s i s  + g en e ra l tu b e r c u lo s is .
Had th e  tu b e rc u lin  tre a tm e n t been ad v ised  and 
th e  c h i ld  pu t on v ery  sm all d o ses , th e  improvement 
may q u ite  e rro n eo u sly  have been a t t r i b u t e d  to  th e  
remedy.
C ozzolino^ adm its th e  d i f f i c u l t i e s  o f  a  d i f f e r ­
e n t i a l  d ia g n o s is  o f  ch ro n ic  pulmonary le s io n s  a re  g r e a t .
+ C oszolino - La P e d ia t r i a  1912,XX. p , 273,
4bu t a s s e r t s  th a t  n e i th e r  g la n d u la r  nor pulmonary 
tu b e rc u lo s is  i s  n e c e s s a r i ly  f a t a l  du ring  th e  1 s t 
y e a r  o f  l i f e ,  as  some would have us b e l ie v e .
-f
Czerny q u ite  r ig h t ly  h i t s  th e  t r u e  mean. The 
course  o f  tu b e rc u lo s is  in  c h i ld re n  i s  v a r io u s :  some
h e a l q u ick ly : o th e rs  le a d  to  d ea th  from d issem ina­
t i o n .  T his i s  a  view to  which I  ad h e re : i t  i s  e s ­
p e c ia l ly  t r u e  in  cases  o f  Marasmus. Czerny goes on 
to  d e a l w ith  th e  s i t e  o f  th e  tu b e rc u la r  le s io n ,  and 
s t a t e s  th a t  th e  "abdom inal g lands a re  more o f te n  a f ­
f e c te d  th an  th e  th o ra c ic :  commonest to  f in d  b o th
a f f e c te d  and no tu b e rc u lo s is  o f lungs or i n t e s t i n e s  
a t  th e  same tim e ,"  He t r u l y  a f f i m s  th a t  a p ic a l  
pulmonary d ise a se  i s  no t r a r e  even in  in f a n t s ,  and 
ch ro n ic  p h th i s i s  does occur in  young c h i ld re n , even 
w ith  ch ro n ic  c a v i ta t io n .
T his b r in g s  us to  th e  o f t  d isc u sse d  and s t i l l  
u n s e t t le d  q u es tio n  o f  th e  s e a t  o f  e le c t io n  o f tu b e r ­
c u la r  d ise a se  and th e  p a th s  o f in f e c t io n .  My view 
can only be s ta te d  from th e  p o in t o f view o f Marasmus, 
b u t my exp erien ce  in  o th e r  c h i ld re n ’s a ilm e n ts  se rv e s  
on ly  to  confirm  i t .
I t  may be taken  as p roved  (Leonard Findlay)"*"^ 
th a t  tu b e rc le  b a c i l l i  can p ass  th rough  th e  h e a lth y
+ Czerny - Arch. f .  K in d e rh e ilk  1913. Baginsky 
F e s t s c h r i f t  1913. p . 242.
++ Leonard F in d lay  - B r i t .  J o u r n a l  C h il. D is .
November 1913 - p . 502,
i n t e s t i n a l  muoosa. My view i s  th a t  in  in f a n ts  and 
a d u l ts  th e  s e a t  o f  e le c t io n  o f tu b e rc u la r  d is e a se  i s  
th e  lu n g s , and th e  p a th  o f  in f e c t io n  in  c h ild re n  i s  
c h ie f ly  th e  abdom inal r o u te ,  though in f e c t io n  by 
o th e r  ro u te s  do o ccu r. For some unknown rea so n , 
th e  tu b e rc le  b a c i l l i  have a l ik in g  fo r  pulmonary 
t i s s u e .  The lym phatic  system  (g lan d s  & c.) a re  
o n ly  in f e c te d  by b e in g  th e  p a th  o f ab so rp tio n  o f  th e  
in f e c t io n  and to  th e  f a c t  th a t  i t  se rv e s  as a f i l t e r ­
in g  medium to  in f e c t io n  and th e  vanguard o f  th e  body 
a g a in s t  a t ta c k .
Dora Mantoux'^in one o f th e  b e s t  French th e se s  
on T u b ercu lo s is  in  re c e n t y e a rs  m entions two o u t­
s ta n d in g  f a c t s  in  h e r  ex p e rien ce  o f  tu b e rc u lo s is  in  
in fan c y  w ith  which mine a g re e ,
(1) The tendency  to  g e n e ra l is a t io n  -  th e
younger th e  in f a n t  o r c h i ld ,  th e  more 
marked i s  t h i s  tendency .
(2) B ro n ch ia l g lands were always th e  most im­
p o r ta n t focus (because , I  h o ld , th e  
f i l t e r i n g  medium i s  th e  s e a t  o f  e l e c ­
t io n  o f th e  d is e a s e ) .  She s t a t e s  
th a t  le s io n s  su g g es tin g  in f e c t io n  by 
in t e s t i n e s  were e x c e p tio n a l (w ith  
which I  d is a g re e ) .
M edin’s '^^igures support h e r s :
Out o f  623 found tu b e rc u lo s is  on au to p sy .
In  287 c a se s , th e  lungs o r b ro n c h ia l  g lands 
( s e p a ra te ly  or combined) were a f fe c te d ,
Only in  6 cases - i n t e s t i n e s  and m esen te ric  
g lands were in v o lv ed .
+ Dora Mantoux - T hësis de P a r is  1912-13, N o.3 .
++ Me d in  - A rch .f  .K in d e rh e ilk  1913, B aginsky F e s t ­
s c h r i f t .  p . 482.
During l a s t  18 y e a rs  (1894-1911), no case 
o f  p rim ary  tu b e rc u lo s is  o f  I n te s t in e s  
o r M esen te ric  Glands observed .
The most im p o rtan t p o in t in  my view in  ray 
o p in io n  i s  th e  p r e d i le c t io n  o f  th e  lungs to  tu b e rc u ­
l a r  In fe c t io n  by w hatever r o u te .  The re g io n  found 
a f f e c te d  by tu b e rc u lo s is  on au topsy  i s  a f f e c te d  by 
two c o n s id e ra tio n s  : ~
(1) The c h ro n ic i ty  o r le n g th  o f  tim e from
th e  o r ig in a l  in f e c t io n .
(2) The f a c t  th a t  i n  in f a n te  g e n e ra l d issem in ­
a t io n  even from a  sm all focus i s  a  f r e ­
quent and s t r ik in g  f e a tu r e .
The lo n g e r th e  tim e o f  th e  prim ary  in f e c t io n  
(say  from th e  i n t e s t i n a l  r o u te ) ,  th e  g r e a te r  th e  
chances o f  th e  lungs be in g  found in v o lv e d . The 
e a r l i e r  th e  au topsy  to  th e  o r ig in a l  in f e c t io n  th e  
g r e a te r  th e  l ik e l ih o o d  o f in f e c t io n  (o r th e  r e s u l t s  
o f  tu b e rc u la r  in f e c t io n )  be ing  found on th e  p a th  to  
th e  lu n g s - which i s  as f o l lo w s :-  i n t e s t i n e ,  i n t e s ­
t i n a l  ly m p h a tic s , m esen te ric  lym phatic g la n d s , and 
so on by th e  lym phatic  system  to  th e  b ro n c h ia l and 
ro o t g lands and so on to  th e  lu n g s . But i t  i s  to  be 
remembered th a t  in  any s ta g e  o f th e  passage o f in f e c ­
t io n  or s ta g e  o f a  d ise a se  th e  tu b e rc u la r  p ro ce ss  may
become d issem in a ted  -  by lym phatic  or b lo o d  s tream .
+
Lapage and M air g ive  th e  p e rcen tag e  o f  lymph­
a t i c  g lan d  in f e c t io n  a t  17 and s t a t e  th a t  th e
+ Lapage and Mair - Lancet 1913, I .  p . 959.
m o r ta l i ty  from tu b e rc u lo s is  r i s e s  in  th e  1 s t y e a r ,  
reach es maximum in  th e  2nd y ea r and th en  f a l l s  
r a p id ly .
B oth Xederer**" and Oassel'^'^have rem arked on 
th e  frequency  o f  pulmonary tu b e r c u lo s i s ,in  in fa n c y .
Rist**’*^’^ emphasiseB th e  i n i t i a l  l o c a l i s a t i o n  
o f tu b e rc u lo s is  in  th e  lung : in  h is  ex p erien ce  th e
a p ic e s  a re  u s u a lly  f re e  o f tu b e rc u lo s is ,  and th e  most 
ty p ic a l  le s io n  i s  a sm all c a v ity ,  s iz e  o f  a  c h e rry , 
i n  th e  r ig h t  low er lo b e , w ith  a " c o l le c t io n  o f c a se ­
ous g la n d s ."
L e ro u x ^  ^"^also s t a t e s  t h i s  view (no re fe re n c e  
to  th e  a p ic e s )  and ag rees  th a t  th e  prim ary  s e a t  i s  
th e  b ase  or th e  m iddle p a r t  o f th e  lu n g s . He r e l i e s  
v ery  l i t t l e  on c l i n i c a l  exam ination , and p r a is e s  
rad io g rap h y .
81uka^^"^^% eports th a t  an advanced tu b e rc u lo ­
s i s  o f  th e  upper lo b e s , s t a r t in g  from th e  h i lu s  g lands
4 J .  Leder - M onatschr. f .  K in d e rh e ilk  1913 ,
X II . p .  211: (3 cases  P .T .)  and w ith
A.V. Koneschegg p .  140 (5 c a s e s ) .
++ J". C asse l - Arch. f .  K in d e rh e ilk , 1913,
Baginsky F e s t s c h r i f t  1913,p . 131.
+++ H is t - Ann. de med. e t  c h i r .  i n f .  1912,
. p . 579.
++++ Deroux -  A rch, de med. des e n f . 1913, XVI, 
p . 641.
+4441 Sluka - Wien. k l in .  W ochensclir. No. 8 , 1914.
1b n o t uncom on In  in f a n ts  and c M ld re n , bu t a  tubercu- 
lo ê îe  “C@mmenolng" in  th e  apex o f  th e  lung  i s  v e ry  
r a r e ly  seen .
In  my ex p erien ce  o f  marasmus, pulmonary tu b e r ­
c u lo s is  in v o lv in g  th e  apex o f th e  lung i s  much more 
common than  supposed. In  some s e r i e s ,  3 cases  o f  
pulmonary tu b e rc u lo s is  (2 q u ite  d e f in i t e ly  a p ic a l ,  
w ith  c a v i ta t io n )  were d iagnosed during  l i f e  and con­
firm ed  on au to p sy . The o th e r  case was expected  bu t
n o t BO d e f in i t e ly .  In  one case  th e  a p ic a l  c a v ity
2 in ch es  by 1 in c h :
At th e  P ark  H o sp ita l th e  t o t a l  number o f  
a u to p s ie s  under 2 j-y e a r s , 60 ^  in  marasmic c h ild re n , 
s in c e  th e  H o sp ita l  opened as a C h ild re n ’s In f irm a ry  
i s  as fo llo w s:
T o ta l number o f a u to p s ie s  = 153. 
o f  which Pulmonary tu b e rc u lo s is  = 9 = 6 .6  X
3ffon-pulmqnary " = 29 = 21 .6  ^
.  2 8 . 2 /
Of th e  l a t t e r ,  th e  p ro p o rtio n s  a re :
-.Jfi lA a ry tu b e rc u lo s is  = 10
6 ^ e r a l  tu b e rc u lo s is  = 8
T u b e rcu lo s is  o f  sp le e n  = 2
Tuberculous Broncho Pneumonia = .2 
T uberculous B ro n ch ia l Glands = 1
Tuberculous M e n in g itis  = 6
29
+J .  T, W all in  an e x c e lle n t  monograph on p o s t­
n a t a l  causes o f  I n f a n t i l e  m o r ta l i ty  s t a t e s  th a t  negroes 
a re  s p e c ia l ly  l i a b l e  to  Marasmus owing to  th e  ig n o r­
ance o f  th e  m others: he g iv es  th e  p ercen tag e  r e l a t io n
o f in f a n t  dea th s to  b i r t h s  in  Columbia in  th e  y ea rs  
1875-1891 a t  a  f ig u re  v ary in g  from:
32.77 to  
1 5 .1 2 .
In  G reat B r i t a in  in  1908 ,* th e  in f a n t  m o r ta l i ty  
in  term s o f  b i r t h s  = 121 p e r 1000
=  12.1
Summary.
In  my ex p e rien ce :
(1) T u b ercu lo s is  accoun ts f o r  20^ o f  cases  d ia g ­
nosed under Marasmus.
(2) Pulmonary tu b e rc u lo s is  i s  no t in f re q u e n t:  and
a p ic a l  pulmonary tu b e rc u lo s is  no t r a r e .
(3) The lung i s  th e  t i s s u e  o f th e  body s p e c ia l ly
p red isp o sed  to  tu b e rc le .
(4) R ecoveries from marasmic tu b e rc u lo s is  or
tu b e rc u lo s is  in  in fan cy  a re  f a i r l y  common.
+ J .  T. W all -  Amer. Jo u rn a l O bst. 1912, LXVI, p .  1063. 
++ l .G .B . Annual R eport (Med. O ff. Supplement) 1908.
TDKERCULOSIS REFERENCES.
HOLT - D iseases  o f  In fa n cy  and Childhood 
Ch. X - p .  1071 (1909).
TUBERCULOSIS IN INFANCY (T u b e rcu lo s is  among C h ild ren  in
S c o tla n d ) .
PHILIP - C o n tro l and E ra d ic a t io n  o f  T u b ercu lo s is  
Ch. V II I .  p . 408.
FINKELSTEIN - Lehrbuch der S ang lingsk rankhei t  en 
page 153 (1905).
BRUCE LECKIE - B r i t i s h  Med. Jo u rn a l, May 16, 1914, 
p .  1066-1067.
PRITCHARD -  
LAPAGE -
P r a c t i t io n e r  1913, I .  p . 280.
B r i t i s h  M edical Jo u rn a l 1912. I I .  p . 1375 ., 
and B r i t i s h  Jo u rn a l o f  C h ild re n ’s 
D iseases  1912, p .  493, and 532.
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A fio ther f r e q u e n t  c a u se  o f  t h e  M a ra n tic  
c o n d i t io n  i s  C o n g e n ita l  S y p h i l i s :  a l l  o a se s  o f  con*
g e n i t a l  i n f e c t i o n  w i th  t h e  sp iro ch m tœ  p a l l i d a  
do n o t  n e c e s s a r i l y  c o n fd m  to  th e  c l  a s  s i e a d l  d e s c r i p ­
t i o n s  o f  h e r e d i t a r y  s y p h i l i s  i n  t e x t  h o o k s , w h ich  
a p p ly  w i th  m ore t r u t h  t o  o ld e r  c h i l d r e n  th a n  i n  
in f a n c y :  r a t h e r  a s  p o in te d  o u t h y  C o o d h a rt an d
S t i l l '* ’ "M arasmus may h e  th e  o n ly  symptom o f  con*  
g e n i t a l  S y p h i l i s  -  an  Im p o r ta n t p o in t  to  remem- 
h e r  & c". Som etim es c r a n io ta h e s  i s  oh s e rv e d .  The
+
C o o d h a rt and  StiA>l. D is e a s e s  o f  C h i ld r e n ,  p . 8 81 , 
( l a t e s t  e d i t i o n )
r e c e n t  o b s e rv â t  io n s  o f  L e ro u x  and  L abbé^ ho w ev er, 
r a t h e r  p o in t  to  th e  v iew  w hich  th e y  s t a t e ,  from  r e c o r d s  
o f  32 c a s e s ,  t h a t  c r a n io ta b e s  i s  an  o s s e o u s  d y s tro p h y  
w h ic h  may b e  c a u se d  b y  many c o n d i t io n s  (one  o f  w h ich  
i s  c o n g e n i ta l  s y p h i l i s ) .  The p re s e n c e  o f  c r a n io ­
t a b e s  a c c o rd in g  to  t h i s  v iew  d o es  n o t  p e r  se  con ­
f i r m  a  d ia g n o s is  o f  s y p h i l i s .  The v iew  i s  a l s o  
g a in in g  m ore g e n e r a l  a c c e p ta n c e ,  c h i e f l y  t o  th e  
s t i m u l a t i n g  e f f e c t  o f  th e  R oya l Com m ission on 
V e n e re a l  D is e a s e s ,  t h a t  p a r e n t a l  S3r p h i l i s  i s  r e s ­
p o n s ib le  f o r  a  l a r g e  number o f  t h e  p re m a tu re  b i r t h s  
and  c o n g e n i ta l  d e f e c t s  (w h ich  oDombined a c c o u n t f o r  
o v e r  26 i n  t h e  i n f a n t  m o r t a l i t y  r a t e  o f  1 2 0 .4 . p e r  
1 0 0 0.
R ot o n ly  i s  s y p h i l i s  r e s p o n s ib l e  f o r  man# o f  
th e  d e a th s  fo r m e r ly  and  now r e g i s t e r e d  u n d e r  p r e ­
m a tu re  b i r t h s  a n d  c o n g e n i ta l  d e f e c t s ,  b u t  f o r  a  l a r g e  
num ber o f  t h e  c a s e s  o f  M arasm us.
M arcus o f  S tockho lm  ( A r o h .f .  D e rm a to l .u .  Syphil%  
B d . 116 , 1913) g iv e s  an  i n t e r e s t i n g  a c c o u n t o f  c o n g e n i ta l  
s y p h i l i s  i n  a  s p e c i a l  h o s p i t a l  f o r  su c h  c h i l d r e n .  He 
i s  i n  f a v o u r  o f  th e  e x c lu s iv e ly  m a te rn a l  i n f e c t i o n  
th e o r y .
L e ro u x  and  L abb6 , on C r a n io ta b e s .  A nn .de  M6d. e t  C h i r .  
I n f .  1912 , XVI, p . 4 81 .
I  (y i)
% Of congenital 
sy p h ilit ic  infants,
U n tr e a te d  m o th e rs  90*2
M o th e rs  -  n o t  t r e a t e d  d u r in g  p r e g -
. n a n c y . 6 2 .3
" t r e a t e d  d u r in g  p re g n a n c y  4 5 .6
He t r e a t s  a c c o rd in g  to  t h e  p r i n c i p l e  o f  P O n rn ie r  -  
R e ls s e r  -  W elan d e r, i n t e r m i t t e n t l y  f o r  y e a r s .
y \ . . y , ..y. . .. ..
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D e tr ê ^ ,  I n  a t t e m p t in g  to  gauge  a c c u r a t e l y  t h e  in c id e n c e  
o f  h e r e d i t a r y  s y p h i l i s  a s  a  c a u se  o f  p r e m a tu r i t y ,  a f t e r  a  s tu i0 r 
o f  205 c a s e s  and  r e l y i n g  on th e  W asserm ann r e a c t i o n  a c c o rd s  
H e r e d i t a r y  S y p h i l i s  th e  m ost p ro m in e n t p l a c e .  T h e re  i s  a  h ig h  
m o r t a l i t y  (4 .9 X ) i n  r e l a t i o n  t o  f r e q u e n c y  o f  p r e m a tu r i ty  ( 3 0 ^ ) ;  
some c a s e s  o f  h e r e d i t a r y  s y p h i l i s  may show i t s e l f  o n ly  h y  r e ­
ta r d e d  g ro w th : h e  s a y s  r i c k e t s  i s  o b se rv e d  when t h e r e  i s  a
d o u b le  i n f e c t i o n  o f  t u b e r c u l o s i s  and  s y p h i l i s .
An a d m ira b le  a r t i c l e  on th e  s u b je c t  a p p e a re d  i n  th e  
P r a c t i t i o n e r  from  Dr M cC arthy  , my p r e d e c e s s o r  a t  t h e  P a rk  
H o s p i t a l  -  w here  m ost o f  h i s  work was d o n e . He q u o te s  P o u rn i e r  
an d  H o c h s in g e r 's  s t a t i s t i c s  t o  p ro v e  t h a t  o n ly  a b o u t o f  
s y p h i l i t i c  i n f a n t s  grow  up i n to  c o m p a ra t iv e ly  norm al a d u l t s .
I  am c o n v in c e d  o f  t h e  a c c u ra c y  o f  m ost o f  h i s  o b s e r v a t io n s .
The v i r u le n c e  o r  p ro m in en ce  o f  symptoms i n  th e  c h i l d  v a r i e s  
w i th  t h e  a c t i v i t y  o f  th e  d i s e a s e  d u r in g  c o n c e p tio n , a n d  o f  
m a te rn a l  t r e a tm e n t  d u r in g  p re g n a n c y . W ith  r e g a r d  to  t h e  
W asserm ann r e a c t i o n  in  c o n g e n i ta l  s y p h i l i s ,  h e  c o n c lu d e s  t h a t  
"w h ile  a  p o s i t i v e  r e a c t i o n  i n v a r i a b l y  d e n o te s  t h e  e x i s te n c e  o f  
s y p h i l i s ,  a  n e g a t iv e  r e a c t i o n  m ust b e  r e g a rd e d  a s  h a v in g  o n ly  
a  v e ry  r e l a t i v e  v a lu e " .  He d id  i n  h i s  w ork n o t o n ly  m a r a n t ic  
c h i l d r e n  u n d e r  2ÿ  y e a r s  b u t  a l s o  o l d e r -  c h i l d r e n .  B u t t h i s  
o b s e r v a t io n  and  th e  one " t h a t  th e  d i s e a s e  may e n t e r  upon a  
l a t e n t  p h a se  a s  a  r e s u l t  o f  s p e c i f i c  t r e a tm e n t ,  o r  f o r  o t h e r
D e tré  -  T h eses  de  P a r i s  1 9 1 1 -1 2 , H o .308 .
M cC arthy  -  The P r a c t i t i o n e r .  M arch 1 9 13 .
f c  1 .
r e a s o n s  n o t  y e t  u n d e rs to o d "  I  r e g a r d  a s  h o ld in g  w i th  p a r t i c u l a r  
f o r c e  i n  c a s e s  o f  M arasm us. A n e g a t iv e  r e a c t i o n  i n  a  m arasm le  
c h i l d  d o e s  n o t  n e c e s s a r i l y  e x c lu d e „ a  s y p h i l i t i c  b a s i s .  O ther 
f a c t o r s  ( a l s o  m e n tio n ed  b y  M cC arthy) i n  th e  f a m ily  h i s t o r y  h ave  
t o  b e  c o n s id e r e d ,  a s  w e l l  a s  th e  c o l l e c t i v e  in f o r m a t io n  o b ta in e d  
b y  th e  W asserm ann r e a c t i o n  i n  th e  f a m i ly .
He d i d  a  t o t a l  o f  57 W asserm ann r e a c t i o n s  a t  th e  P a rk  
i n  c h i l d r e n  o f  a l l  a g e s :  -
Of 16 u n d e r  4 y e a r s  o f  age w i th  m a n if e s t  sym ptom s, 
a l l  gave  a  p o s i t i v e  r e a c t i o n .
Of 14  c a s e s  w ith  c r a n io ta b e s  d o .
C a c h e x ia , i n  w h ich  S3r p h i l i s  s u s p e c te d  fro m  
h i s t o r y ,  o n ly  9 p o s i t i v e .
/
Of 27 o ld e r  c h i l d r e n ,  w i th  w e l l  m arked s t ig m a ta ,
22 p o s i t i v e .
57 c a s e s ,  47 c a s e s  w ere  p o s i t i v e .
I  h a d  done a  s e r i e s  o f  85 c a s e s  i n  c o n ju n c t io n  w i th  my 
c o l le a g u e  (D r R .P . O arrow ) who was i n  c h a rg e  o f  th e  w ard  o f  
s u s p e c te d  s y p h i l i t i c s .  Of th e s e  65 w ere done a t  th e  B elm ont 
L a b o r a to r i e s  i n  1912-13  from  b lo o d  s u p p l ie d  fro m  u s ,  and  i n  t h e  
c a s e  o f  t h e  o th e r  20 , t h e  t e s t  was p e rfo rm e d  b y  me a t  th e  
P a rk  H o s p i t a l ,  w i th  th e  a s s i s t a n c e  o f  Dr G arrow , an d  o f  Dr H a r t  
o f  t h e  K in g 's  C o lle g e  L a b o r a to r i e s ,  t h e  l a t t e r  o f  whom e n a b le d  
u s  t o  o b ta in  th e  n e c e s s a r y  r e a c t i o n s .  A l l  t h e  c a s e s  w ere i n  
m arasm ic c h i l d r e n ,  some c l i n i c a l l y  w ere c o n g e n i ta l  s y p h i l i t i c s .
Of 1 7 , whose c l i n i c a l  p i c t u r e  was t h a t  o f  c o n g e n i ta l  
s y p h i l i s ,  w i th  p a l l o r  and  w a s t in g  -  t h e  r e ­
a c t i o n  was p o s i t i v e  i n  8 *  47^
10%
Of 26 o a s e s ,  w hose p a r e n t a l  h i s t o r y  r e n ­
d e re d  a  s y p h i l i t i c  b a s i s  l i k e l y ,  t h e  
r e a c t i o n  w as p o s i t i v e  i n  4  c a s e s  =
Of 42 o th e r  m arasm ic  c a s e s ,  no m a n if e s t  
c l i n i c a l  symptoms and  s u s p ic io u s  
h i s t o r y ,  t h e  r e a c t w a s  p o s i t i v e  
i n  3 c a s e s  = o v e r
The r e a c t i o n  a c c o rd in g  to  W asserm an n 's  o r i ­
g i n a l  te c h n iq u e  w as done b y  u s .
15 P o s i t i v e  r e t u r n s  i n  85 c a s e s ;
A l l  th e s e  c h i l d r e n  w ere  on t r e a tm e n t  a t  th e  
t im e  and  f o r  some m on ths b e fo r e  th e  t e s t .
The c o n g e n i ta l  s y p h i l i t i c s  w i th  v a r io u s  merour< 
i a l  d ru g s ,  and  m ost o f  th e  c a s e s  o f  M arasm us on Hyd.
Ô. C r e t .  (w h ich  seem s to  e x e r c i s e ,  on p u re  i n ^ i r i -  
c a l  g ro u n d s , a  w o n d e rfu l e f f e c t  i n  a  good  many c a s e s  
o f  Marasmus).
The t r e a tm e n t  b e fo r e  th e  t e s t  w ould  o f  c o u rs e  
a f f e c t  o u r p o s i t i v e  r e a c t i o n s  i n  a  m arked  way, b u t  
i n  s t a t e  a id e d  i n s t i t u t i o n s ,  t h i s  d i f f i c u l t y  c o u ld  
n o t  b e  su rm b u n ted .
Two o f  th e  c a s e s  o f  c o n g e n i ta l  s y p h i l i s  
w ere  s u b s e q u e n t ly  fo und  to  h a rb o u r  th e  K le b s  L e o f f l e r  
B a c i l l u s  i n  t h e i r  n a s a l  p a s s a g e s  ( s e e  o th e r  p a r t  
o f  t h e s i s )
Much r e s e a r c h  i s  s t i l l  n eed ed  t o  e n a b le  u s
t o  r e l y  on t h e  r é s u l t é  o f  th e  W asserm ann r e a c t i o n  
i n  m arasm us a s  much a s  we do i n  a d u l t  l i f e #
T ak in g  th e  197 m arasm ic c h i l d r e n  (M arasm us 
su c h  a s  w ould  b e  a c c e p te d  by t h e  a v e ra g e  m e d ic a l 
man) a d m it te d  to th e  P a rk  Hospital d u r in g  my 
r e s i d e n c e :  -
(a )  17 w ere d ia g n o s e d  b e f o r e  a s  C ongeniteû .
S y p h il is .
(b )  4 d o u b t f u l  o n es gave  a  p o s i t i v e  r e ­
a c t i o n .
( c )  3 C ases o f  M arasmus g av e  a  p o s i t i v e  r e a c ­
t io n .
24 c a s e s  ta k e n  a s  c o n g e n i ta l  s y p h i l i s
o u t o f  197 «  1 2 . 2 ^
( th o u g h  o n ly  8 o f  17 g av e  a  p o s i t i v e  r e a c ­
t i o n  (a ) T
P r o p o r t io n  o f  C o n g e n ita l  S y p h i l i s  t o  M arasm us 
may b e  ta k e n  a t  a b o u t 1 ^ .
106.
COROERITAl SÏPH IL IS HEPBRERC3ES.
MOTT - M nglish Speaking Conference on 
In fa n t  M o r ta l i ty .
CHURCHILL - Amer. lo u rn . C h ild . L is .  1912, p . 3G2,
ATOROKESCO
and
SARATZEARO
P re sse  m éd icale  1912, XX. p .  271.
VARLBR - “S y p h ilis  in  in fan c y  and e a r ly  l i f e "  
A ta la n ta  Jo u rn . Rec. Med. 1911, 
L V III. p .  423-427.
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P A H T IV.
I t  has long been a c c u ra te ly  observed t h a t  an ac u te  
a t ta c k  o f i n f a n t i l e  diarrhpsa ( e n t e r i t i s )  inay be fo llow ed  
by a  p ro g re ss iv e  lo s s  o f w eight and g rad u a l w astin g  -  to  
a  c o n d itio n  of marasmus. T h is i s  a  m a tte r  o f every  day 
m edical ex p e rien ce . The d i f f i c u l t y  o f b r in g in g  such c h i ld re n  
back to  t h e i r  normal c o n d itio n  o f m etabolism  i s  
a s to u n d in g . E v id en tly  th e  i n f a n t i l e  t i s s u e s  have been  
so po isoned  by th e  ex o tox in  o f th e  v i r u s  cau sin g  th e  
e n t e r i t i s  th a t  th e y  come to  a  s t a n d s t i l l  -  some to  r e ­
cover v ery  slow ly , o th e r s ,  t h e i r  a s s im i la t iv e  fu n c tio n s  
in  abeyance, to  p ro g re ss  s te a d i ly  d o w n h ill. The s t a ­
t i s t i c s  and in v e s t ig a t io n s  in to  th e  organism s o cc u rr in g  
in  i n f a n t i l e  diarrheaa have been w e ll done (a s  I  observe 
l a t e r )  in  o f f i c i a l  p u b l ic a t io n s .
A group o f cases has however been  d e sc r ib e d  by  
Poynton, Armstrong and R abarro o f ch ro n ic  r e c u r r e n t  
d iarrhm a in  ch ild h o o d . Only two o f t h e i r  c a se s  however 
come w ith in  my age l i m i t .  The term  g e n e ra lly  used  fo r  
th e se  i s  CoeLiac D isease ( see t h e i r  IV and V c a se s )  -  and 
th ey  th in k  i t  i s  p o s s ib ly  a  phenomenon " g ra f te d  upon th e  
o r ig in a l  i l l n e s s " .  I  n o tic e d  among my cases  a t  th e  
Park fo u r  cases  d i i c h  I  was o f o p in io n  were ca ses  o f  t h i s  
c o n d itio n . The whole su b je c t i s  s t i l l  in  o b s c u r ity  and
P roceed ings of th e  Royal S o c ie ty  of M edicine (M edical 
S ec tio n ) 1913, Vbl V II, pp . 10 -  32.
/6$
r e q u ir e s  f u r th e r  In v e s tig a tio n *  A s c ite s  i s  sometimes 
n o tic e d  -  once in  a  f a t a l  case  d e s c r ib e d  by Poynton atud 
P a te rso n  in  th e  coming is s u e  o f th e  L ancet 3 0 th  Magr 1913** 
I n f a n t i l e  d ia r rh e a  may be reg a rd ed  a s  a  p re d isp o s in g  cause 
o f a m aran tic  c o n d itio n : and th e  p r o b a b i l i ty  o f two in ­
f e c t io n s  Should never be fo rg o tte n *
Many o f  my cases  had a  p rev io u s  h i s to r y  o f dicu^rhM 
and vom iting  -  in  an acu te  o r ch ro n ic  form  -  b u t th e  
frequency  o f th e  h is to ry  and th e  doub ts  o f  i t s  r e l i a ­
b i l i t y  re n d e r  i t  no t a  v e ry  tru s tw o r th y  f a c to r  in  th e  
c a u sa tio n  o f th e  m aran tic  c o n d itio n . I t  i s  th e re fo r e  
d i f f i c u l t  to  gauge i t s  t r u e  p ro p o rtio n
*
L a n c e t, May 30, 1913, p .1533.
OTHER IMPORTART CAUSES OF MARASMUS
*  Dr M e lv i l l e  D unlop i n  a  p a p e r  b e f o r e  t h e  E d in b u rg h  
M e d io o -O h iru rg io a l  S o c ie ty  on 6 th  May 1914  em p h aeieee  th e  im* 
p o r ta n o e e  o f  u n d e te c te d  empyema a s  a  c a u s e  o f  m arasm us.
B e fo re  d ia g n o s in g  Marasmus one o u g h t (h e  s a y s )  t o  ex­
c lu d e  t h r e e  c o n d i t io n s :  -
T u b e r c u lo s is ,
C o n g e n ita l  S y p h i l i s ,  an d  
Empyema.
Many o a s e s  th o u g h t t o  b e  t u b e r c u l o s i s  o r  m arasm us h a d  
th e  c h e s t  f u l l  o f  p u s :  h e  gave a  s e r i e s  o f  98 c a s e s  o f  em­
pyema ( p r o p o r t io n  o f  M arasmus n o t s t a t e d )  i n  t h r e e  o f  w h ich  
t u b e r c l e  b a c i l l i  w ere  fo u n d .
I n  my e x p e r ie n c e  o f  M arasm us, empyema, th o u g h  t h e  
c h e s t  e x a m in a tio n  was co m p le te  an d  th o ro u g h  on many o c c a s io n s ,  
w as n e v e r  fo u n d  a s s o c i a t e d  w i th  th e  c o n d i t io n :  and  th e  c l i n i c a l  
p i c t u r e  he  d e p ic t s  o f  h i s  c a s e s  d o es n o t  a g re e  w i th  th o s e  o f  
o u r  s e r i e s :  t h e  f a c i a l  e x p re s s io n  i n  o u r  s e r i e s  was n e v e r
"a n x io u s  an d  f r ig h te n e d ?  th o u g h  i t  may h ave  b e e n  " p in c h e d " .
The p h y s ic a l  s i g n s ,  h e  s u g g e s ts  w ere n o t  fo u n d  b y  me: 
an d  a  h ig h  l e u o o c y to s i s  ( e x c e p t  a  s l i g h t  e x p la in a b le  one) was 
n e v e r  met w i th .  Ro c a s e s  o f  empyema w ere fo u n d  i n  o u r 
a u to p s i e s .
* Med. P r e s s  and C i r c u l a r  May 1 3 . 1914 -  p . 4 9 7 .
O&mëè ê i mpT9mm o o u ld  e o a r o e ly  h a v e  b e e n  m is s e d  at o p r  
oareful weekly or b iw e e k ly  i n s t i t u t i o n a l  e x a m in a t io n s . H ip  
K p e r le n o e  may o r  may n o t  b e  a  g e n e r a l  one: and  i t  m ust b e
rem em bered  th a t  he  was s p e a k in g  from  t h e  p o in t  o f  v l ^  o f  
iK p y s M  r a t h e r  th a n  from  H a r a w u s .
PART V.
T A B L E S  A t o P.
( f t
T A B L E "A",
STATISTICS OP "WASTIRG" 
under 2-J- y e a rs  a t  
P ark  H o sp ita l f o r  C h ild ren , H ith e r  Green, 8 .E .
ADMISSIONS.
P e rio d . D isease . No. o f  Cases 
so d iagnosed  
b e fo re  
adm ission .
N o.of C ases, 
so d iagnosed  
a f t e r  
adm ission .
P e r­
c e n t­
age
Prom
9 th  O c t.1912 
to
28th  Aug.1913.
Marasmus - 
pure
- c bronch­
i t i s
- 5 E n te r­
i t i s
182
0
0
108
5
3
54.8
2 .5
1 .5
T o ta l Cases 
= 197.
-  c Broncho 
pneumonia.
- C A ctive 
d i sease
0
0
31
5
15.7
2 .5
tu b e rc u lo s is  
(G eneral & 
Pulmonary)
C ongenital
S y p h ilis
0
15
21
10 confirm ed 
p o s t  mortem.
17 +
7 p o s i t iv e  
Wassermann 
= 24
10.6
2 .1
Prom 
opening of 
H o sp ita l 
14 th  NO V.1910 
î< to
9 th  O c t.1912.
Marasmus
- c E n te r ­
i t i s
- c Bronch-
i t l e
- c B .P.
- c P le u r is y
379
1
1
0
0
317
, 24
10
11
1
77.5
5 .8
2 .4
2.7
.27
(T o ta l cases  ^
= 409).
tu b e rc u lo s is  
G eneral & 
Pulmonary 3 7 1 .7
C ongen ita l
S y p h ilis 25 39 9.53
y / j
T A B L 1 B.
AT THE . PARK HIOSPITAL, 
T o ta l P.M. = 65.
Marasmus -  pure  33 « 50 ^
- tu b e rc u la r  3 )î
T u b ercu lo s is  10 ) = 20 %
C ongen ita l S y p h ilis  2 = 3 ^
Broncho-pneumonia 10 « 20 ^
E n d o c a rd itis  2 = 3 fo
In fe c t io u s  D iseases 5 « 4 X
JfH
T A B L E  "0".
IN THE HOSPITAL EOR SICK CHILDREN , GREAT ORMOND STREET, 
f o r  the  same p e r io d , November 1910 - A p ril 1914.
The f ig u re s  from t  he Autopsy Records a re  as 
fo llo w s :-
"A ll cases o f w asting" (exclud ing  ex c e p tio n a l and s u rg ic a l
c a s e s ) .
CHRONIC CONDITIONS :-
T u b e rc u lo s is  :
G eneral 115 )
Pulmonary T u b ercu lo s is  17 )
Abdominal " 3 ) = 40 .4
135
Marasmus 81 = 24 .2  >
C ongen ita l S y p h ilis  11 = 3 .4  ^
P re m a tu rity  18 = 5 .3  X
H ydrocephalus 11 = 3 .4  ^
Empyema 10 = 3 ^
C o ngen ita l H eart D isease 5 = 1 .5  ^
S ta tu s  lym phaticus 12 = 3 .5
May be acu te  o r ch ro n ic  c o n d itio n ;
Diarrhoea and Vomiting 25 = 7 .49  fo
Broncho-pneumonia 26 = 7 ,5  f
334
T A B L E  "D".
U S '
STATISTICS AT THE PARK HOSPITAL.
Age L im it -  y e a rs  -  "W asting*.
P e rio d . D isease . M ales. Females
Prom Marasmus 50 58
9 th  O ct. 1912.
to c B ro n c h itis 2 8
28th  Aug.1913.
c E n t e r i t i s 3 0
c Broncho­
pneumonia 14 17
c Cceliac D isease 4 1
T u b ercu lo s is JL4 7
C o n g en ita l S y p h ilis 13 11
100 97
T o ta l Cases = 197.
Prom Marasmus 159 192
Nov.1910
to c E n t e r i t i s 2 3
O ct. 1912.
• c Broncho­ •
pneumonia 2 2
T ubercu losis 20 16
C o n g en ita l S y p h ilis 17 11
200 224
T o ta l = 424.
t(^
T A B L E E,
AUTOPSY RECORDS IN MARASMUS AT TEE PARE HOSPITAL.
No. D iagnosis Sex. Age. 1 P.M. f in d in g s . Who d id  
P.M.
1 . Marasmus M. 4 /12 N il
2. Marasmus P 2 N il H.B.M.
3. Marasmus P 5/12 N il H.B.M.
4. Marasmus P 6/12 N il.
5 Marasmus M 8/12 N il H.B.M
6 Marasmus
(g a s tro ­
e n t e r i t i s )
M 6/12 N il H.B.M
7. Marasmus
( e n t e r i t i s ) M 14/52 N il H.B.M
8. Marasmus P ? A 2 N il
9. Marasmus P 1 % N asal D ip h th e ria  
and w astin g .
10 Marasmus P Ll/12 N il
11. Marasmus M 9 /l2 W asting -  Broncho­
pneumonia -  K.L.B. 
found in  tra c h e a .
12, Marasmus M 1 N il
13
14
Marasmus
Marasmus
M ; 
M
L l/l2
l i
N i l (C onvulsions 
b e fo re  d e a th ) .
Old and re c e n t p le u r is y  
' c WÎ th  - âdhes io^io and
15 Marasmus M N il
16
17
Marasmus
Marasmus
M
M
7/12
1
One adhesion  n e a r  apex 
on o u te r  a sp e c t - 
o therw ise  N il .
N il
H.B.M
18 Marasmus M 8/12 N il
"T
TABLE E. Continued.
No.
19.
20
21
22
23.
24.
25.
26,
27.
28
29.
30
D iagnoais
J'^rasïïius
Marasmus
Marasmus
Marasmus
Marasmus 
(G a s tro -e n te r-  
i t l s . 
IJEarasmus 
(Eczema)
Marasmus
Marasmus
Marasmus
( tu b e rc u la r? )
Marasmus
Marasmus
Marasmus
Sex.I Age.
— b —  
1
M
M
M
P
M
P
4 /12
6 /1 2
iTx
i k
8/1  :
■/‘j.
2
1
4/12
P.M. F in d in g s .
N il.
N il
N il
C onvulsions -  some 
enlargem ent o f mesem- 
t e r i c  & b ro n c h ia l 
g lands -  no casea tio n *
N il -  some sm all 
p a tch es  of lung  c o lla p se
Chronic B .P . -  beads o f 
p u ru le n t m a tte r  from 
b ro n c h io le s . L iv e r - 
w ith  f i b r o s i s .
T ubercles in  lung  (few) 
stomach sm all: co lon 
enormously d i la te d :  
(H irsc h sp ru n g 's  d ise a se )
Broncho-pne umo n i  a  ( s l i  g h t ] 
E t . lung  B ro n ch ia l 
g lan d s en la rg ed . No 
p le u r a l  ad h esio n s . Mesen 
t e r i c  g lands s l i g h t ly  
en la rg ed . No tu b e rc le  
b a c i l l i  found.
Lungs (E .upper lo b e) 
w ith  tu b e rc le  
Neck g lands ) tu b e r-  
T horacic g la n d s )c u la r .  
M esen teric  ” )
Adhesions between 
g a l l  b lad d e r and 
l i v e r  and colon 
and in t e s t i n e s .
N il o therw ise  -  
h i  8 to  ry  : d iarrhoea.
N il.
C o n so lid a tio n  and 
emphysema in  E t . lu n g . 
E n d o c a rd it is  ( a o r t ic  
& m i t r a l  v a lv e s ) .G ra n ­
u la r  v e g e ta t io n s .
Who d id
P.M
H.B.M
H.B.M
H.B.M
H.B.M
H.B.M
//S
TABLE E. C ontinued.
No. D iag n o sis . Sex. Age.
, ... ---------
P.M. F in d in g s . Who die 
P.M.
31. Marasmus M 3/12 N il.
32. Marasmus P N il.
33 Marasmus M 5 /Ï2 Glands round b ronch i 
& tra c h e a  e n la rg ed  - 
no p le u ra l  ad h esio n s . 
H is to ry  o f e n t e r i t i s
H.B.M,
34. Marasmus M l i No p le u ra l  ad h esio n s. 
S c a tte re d  a re a s  
Broncho pneumonia. 
I r r e g u la r  red  p a tc h e s . 
H is to ry  o f e n t e r i t i s .
35. Marasmus M 6/12 T rachea and b ronch i 
reddened - no p le u ra l  
ad h esio n s.
36 Marasmus
1
M 2 B asal d iaphragm atic  
p le u r a l  adhesions -  
o th e rw ise  n i l  - 
h i s to r y  o f e n t e r i t i s .
H.B.M
Above c o n s t i tu te  cases o f Marasmus in  P.M. re c o rd s  a t  
P ark  H o sp ita l s in c e  opening in  November 1910.
Of 36 a u to p s ie s  on ÎÆarantic c h i ld re n  (d iagnosed  as such) 
D ip h th e ria  (K.L.B. found) accounted  f o r  two: b u t
n o t in  my tim e.
E n d o c a rd itis  f o r  1 .
Evidences o f tu b e rc u la r  d ise a se  in  3.
In  most o f the o th e rs  -  no cause cou ld  be found f o r  
the  d ea th  and i t  was la b e l le d  Marasmus.
T A B L E  E.
TOBBRCOLAR AUTOPSY EIEDim s AT THE PARK HOSPITAL.
No. D iag n o s is . Sex. Age. P o s t Mortem F in d in g s .
1. B ro n c h itis M. 10/12 M ilia ry  tu b e rc le  a t  apex, 
few a t  low er lo b e .
2. Pulmonary & 
g e n e ra l 
T u b e rcu lo s is .
P. Lungs ( a l l  lo b e s)  tu b e rc u la r  
-  advanced. T uberc les on 
lu n g s , sp le en , m esen te ric  
g la n d s .
3. Pulmonary 
T u b ercu lo s is  & 
e n t e r i t i s .
M. 1 T ubercles R t. lu n g . L e f t lung 
one s o l id  mass o f caseous 
tu b e rc u la r  a re a .
4. T u b ercu lo s is P i t Advanced caseous p u ru le n t 
tu b e rc u lo s is  a t  apex. 
B ro n ch ia l g lands caseous.
5. Lobar Pneumpnia M. 2 i Adhesion in  R .P le u ra l c a v i ty .
6. B ro n c h itis M 2 Both lu n g s advanced T.B.
7. G eneral
T u b ercu lo s is M 1 B ronch ia l g lan d s caseous -  
T ubercu lous. l i v e r  w ith  
tu b e rc le s ;  m esen te ric  
g lands +.
8 . Chronic
B ro n c h itis
M 2 Tuberculous m e n in g itis ;
Some co n g estio n  o f R t.Lung.
9. Marasmus P. i t M ilia ry  tu b e rc le s  -  on lu n g s 
and p le u ra .  B ro n ch ia l 
g lands caseo u s .
10. G eneral
T ubercu losis
M I f M eninges, lu n g s , l i v e r ,  
sp le en , k idneys - g la n d s .
f ‘2.0
From the  above ta b le s  ( e s p e c ia l ly  Tables B and C) 
o f s t a t i s t i c s  the fo llo w in g  co n c lu sio n s  a re  a r r iv e d  a t  -  
always b ea rin g  in  mind th a t  the Park  H o sp ita l i s  a H o sp ita l 
f o r  more o r l e s s  ch ro n ic  cages, w hile  the G reat Ormond 
S t r e e t  H o sp ita l i s  one fo r  more or l e s s  acu te  c a se s
(1) In  cases  o f w asting  o r marasmus, a cause o f d ea th  i s
n o t found In about 50 f  o f c a s e s .
(2) T u b ercu lo s is  accounts f o r  about 30 f  o f  the c a se s ;
40 fo o f a l l  a u to p s ie s  from autopsy  re c o rd s  o f 
Acute H o sp ita l.
20 fo of a l l  a u to p s ie s  from au topsy  reco rd s  o f 
Chronic H o sp ita l.
(3)  .
C ongen ita l S y p h ilis  accounts f o r  3 %,
(b u t i f  p re m a tu rity  in c lu d ed  = 9 / )  ;
Leaving only 11 f  to  be d iv id e d  among o th e r  cau ses , 
o f which Broncho-Pneumonia, E n t e r i t i s  and Enpyema 
cla im  m ost.
I t  i s  to  be remembered th a t  th e se  l a s t  named 
th re e  causes may n o t be o f a ch ron ic  n a tu re , and i t  i s  
d i f f i c u l t  to judge o f t h e i r  tru e  v a lu e  in  t h e i r  c a u sa tio n  
o f marasmus, as the c o n d itio n , e s p e c ia l ly  in  th e  f i r s t  
two ,may be p u re ly  a te rm in a l phenomenon.
I t  may be taken  the  p e rcen tag e  in c id en ce  o f causes 
o f  marasmus i s  as above s ta te d .
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In  co n c lu sio n  I  w ish to  ez p re ss  my deep in d eb ted n ess  
to  my co lle a g u e s  a t  th e  Park  f o r  much h e lp , c r i t i c i s m  and 
encouragem ent, to  th e  M edical S u p e rin ten d en t, Dr R.H* 
Birdwood and s p e c ia l  th an k s a re  due fo r  th e  many f a c i l i ­
t i e s  he a f fo rd e d  me f o r  th e s e  in v e s t ig a t io n s ,  and Ham 
a ls o  g r a te f u l  to  th e  M.A.B. f o r  th e  t e s t s  c a r r ie d  out a t  
th e  S u tto n  L abo ra to ry  and fo r  th e  v a r io u s  c u l tu r e  media 
f r e e ly  su p p lied  fo r  th e  work.
Over 1000 swabs and over 4500 c u l tu re s  were examined 
in  th e  cou rse  o f th e  in v e s t ig a t io n .
The p o in ts  in  th e  th e s i s  which I  w ish to  summarise 
and em phasise a re :  -
(1) The frequency  o f th e  K lebs L o e f f le r  B a c i l lu s  in
th e  n a sa l p assag es o f m a ran tic  in f a n t s ,  and 
i t s  p o s s ib le  e f f e c t  on t h e i r  c o n d itio n .
(2) The frequency  o f pulmonary tu b e rc u lo s is  in  in ­
f a n t s  in  my age l im i t  -  and th e  tendency  to  
g e n e ra l is a t io n  of tu b e rc u lo s is  th e  younger 
th e  age o f in f e c t io n .
(3) The u n r e l i a b i l i t y  o f th e  cu taneous sk in  r e a c t io n
f o r  purposes o f d ia g n o s is  in  marasmus.
(4) The d i f f i c u l t y  o f a s c r ib in g  to  c o n g e n ita l
s y p h i l i s  i t s  c o r re c t  p ro p o rtio n  in  c a se s  o f  
Marasmus.
(5) The s t i l l  h ig h  p ro p o rtio n  o f ca ses  in  which
cause o f m aran tic  c o n d itio n  uneaqplained - 
even in  p o s t mortem exam ination .
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CASE 1 .
; J . J .  -  age 4 m onths, male -  ad m itted  from  
Stepney In firm a ry  on 1 9 .1 0 .1 2 .
A dm itted a  mere sk e le to n  -  extrem e em acia­
t io n :  b u tto c k s  r e d . H eart -  no murmurs. L -
h a rsh  R.M.
3 0 .1 1 .1 2 . I n te r n a l  s trab ism u s -  l e f t  -  n o tic e d
C ardiac a rrh y th m ia . S t i l l  ty p ic a l  m aran tic  
specimen.
9 .1 2 .1 2  H.D. n o tic e d  -  no t th r iv in g .
14 . 1 .13  P ro fu se  l e f t  o to rrh e a  -  H.D. a s  b e fo re ,
o c c a s io n a lly  b lo o d s ta in e d .
1 . 2 .13  S t i l l  N.B. -  troublesom e hacking  cough,
sometimes in  i r r i t a t i n g  paroxysm s. A ll 
manner o f a d v e n ti t io u s  sounds in  lu n g s 
(no d e f in i t e  l o c a l i s a t i o n ) .
2 . 2 .13 Cough bad -  b re a th in g  w ith  extrem e d i f f i ­
c u l ty  -  some co n s id e ra b le  r e c e s s io n  o f 
low er r i b s  and s u p ra s te rn a l  n o tch  -  v e ry  
p a le  and w izened, gasp ing  fo r  b r e a th :  
th r o a t  n i l ,  R.M. v e ry  d i s t a n t  p o s te r io r ly :  
n o t p a r t l y  su b reso n an t. A ttack  o f d i f f i ­
c u l t  r e s p i r a t io n  from 4 p.m . to  7 p.m .
No exuda tion  o r in f e c t io n  in  th r o a t .
N.B. much l e s s  and w ate ry .
2 . 2 .13  12 p.m. s t i l l  coughing in  paroxysm s, w ith
g re a t  dyspnoea: r e s t l e s s ,  moaning and c ry in g :
re c e s s io n  o f low er r ib s  and indraw ing a t  
s u p ra s te rn a l  no tch  -  v e ry  w izened ap p ear­
ance. D i f f ic u l ty  in  d e g lu t i t io n ,  so can­
not be fe d  by th e  b o t t l e .
3 . 2 .13  Swabs from  R. and L. N o s t r i l  and th r o a t
n e g a tiv e : only  co cc i and d ip lo c o c c i (gram
p o s i t iv e  and gram n e g a tiv e )  v ery  l i t t l e  r e s ­
p i r a to r y  d i f f i c u l t y  -  s t i l l  coughing in  
paroxysms; o c c a s io n a lly  v ery  se v e re : o th e r ­
w ise ly in g  q u ie t ,  l i s t l e s s  and w ith  v ery  
q u ie t r e s p i r a t io n .  T hroat q u ite  c le a r  -  no 
exu d a tio n : no N.B.
4 . 2 .13  No d i s t r e s s  -  s in k in g  -  P.M. E n d o c a rd it is .
CASE 2 .
H.A. age 10 months -  male -  ad m itted  from  Lambeth 
In firm a ry  on 1 4 .1 1 .1 2  (a  week in  Lambeth In firm a ry )  
w ith  a  d ia g n o s is  of "R ic k e ts" .
On adm ission  -  th in ,p a le  and i r r i t a b l e :  
m a ra n tic : te e th in g :  f a c i e s  o f c o n g e n ita l s y p h i l i s :  
f ro n ta lb o s s e s :  d iaph ragm atic  su lc u s  and d is te n d e d  
abdomen -  la rg e  f l a t  broadened out s k u l l .  H ea rt 
and lu n g s  n i l .
18. 2 .1 2  A lte rn a tin g  s trab ism u s: l e f t  p u p il  a l ­
ways more d i l a t e d  r ig h t  even when con­
t r a c te d  in  b r ig h t  l i g h t :  d ep ressed  n a sa l 
b r id g e . Wassermann r e a c t io n  p o s i t iv e .  
T eeth ing  -  upper in c is o r s  w ith  c e n t r a l  
d e p re s s io n . N.B. n o tic e d : c u l tu re  su s ­
p ic io u s .
12. 2:.13. Mother e p i l e p t i c :  has to  be spoon fe d : 
ta c h y c a rd ia  and s l i g h t  a rrh y th m ia .
16. 2 .1 3 . C onvulsions -  sq u in t masked -  s l i g h t  head
r e t r a c t io n  -  d i f f i c u l t  r e s p i r a t io n .  On 
exam ination : Pneumonia o f R igh t Lower 
Lobe and M iddle Lobe
17. 2 .1 3 . N.B. swab -  tak en  from R igh t N o s t r i l  y e s ­
te rd a y  a t  2 p.m . -  no t r a c h e a l  or la ry n g e a l 
involvem ent -  no symptoms o f d ip h th e r ia ,  
except toxBemia (which may be a t t r i b u t e d  to  
pulmo^nary c o n d it io n .)  C u ltu re  ^ t e r  
14 hours -  mixed co cc i + K .L.B. No d i s ­
charge from l e f t  n o s t r i l .  No dyspnoea, 
b u t s l i g h t  re c e s s io n  o f  low er r i b s :  12,000 
u n i t s  o f D ip h th e r ia  A n tito x in  -  in je c t e d  a s  
a  p re c a u tio n a ry  m easure. Mother g iv e s  a  
s y p h i l i t i c  h is to r y :  p e r fo ra t io n s  in  th r o a t :  
weak minded.
18 . 2 .13 P u ru le n t N.B. -  on ly  from  r ig h t  n o s t r i l .
Vomiting o f feed s  -  no re tc h in g  -  w ithou t 
e f f o r t  ( re p o r te d  sim ply a s  r e tu r n  o f f e e d s ) .
19. 2 .1 3 . N.B. from b o th  n o s t r i l s .
21. 2 .1 3 . Head r e t r a c t i o n  -  m eningeal i r r i t a t i o n  ( ? ) :  
anx ious f a c ie s :  no s trab ism u s now: more
em aciated  th an  e v e r .
28. 2 .1 3 . A n tito x in  u r t i c a r i a l  ra s h  a l l  over -  sh a rp ly  
d e fin e d  b o rd e rs  -  much b e t t e r  -  ta k in g  fe e d s .
III.
5# 3 .1 3 . Pneumonie pulmonary c o n d itio n  -  c h i ld  
im proving.
1 . 3 .1 3 . S t i l l  K .L.B. in  nose -  t r a n s f e r r e d .
CASE 3 .
V.W. -  age one y ea r -  m ale -  ad m itted  from
K ensington In firm a ry  on 1 9 .1 2 .1 2 . w ith  "R ick e ts  and
B ro n c h i t is " .
On adm ission : Lungs, w ith  an o c c a s io n a l rhonchus.
10. 1 .1 3 . C re p i ta t io n s  on r ig h t  s id e  a .  and p . -  
no dyspnoea h u t r e s p i r a t io n s  s l i g h t l y  
h u r r ie d :  p a l lo r  -  cough -  no c y a n o s is : N.D.
14. 1 .1 3 . Pneumonia.
24. 1 .1 3 . Pneumonia ( ty p ic a l )  b e t t e r .
27. 2 .1 3 . Mother g iv e s  a  fa m ily  h i s to r y  y e ry  sug­
g e s t iv e  o f tu b e rc u lo s is .  Weight a t  
b i r t h  lb s  -  p rem ature in f a n t :  a t
v a r io u s  h o s p i ta ls  t o ld  i t  was R ic k e ts  
and b r o n c h i t i s :  no s y p h i l i s .  N.B. fo r
m onths.
8 .1 3 .1 3 . C u ltu re s  up to  p re se n t alw ays n e g a tiv e
b u t today  p o s i t iv e  fo r  K .L.B: c h i ld  com­
f o r ta b le :  p a le  and m a ra n tic , b u t no
dyspnpsa o r r e s p i r a to r y  d i s t r e s s :  th r o a t  
n i l .  P ro fuse  p u ru le n t N.B.
CASE 4 .
8.R . age 15 months -  m ale: ad m itted  from  
P o p lar and Stepney S ick  Asylum on 25 th  March 1912 
w ith  a  d ia g n o s is  o f " G a s t ro -E n te r i t i s " .
On adm ission  h e a r t  and lu n g s n i l .
13. 4 .1 2 . M.B. r e p o r te d .
1 2 .1 0 .1 2 . 1 s t  seen by me: r ig h t  otorrhpsa -  g a in in g
w eig h t.
i *
1 9 . 1 1 . 1 2 . Von P i r q u e t 's  t e s t  (Human and B ovina) 
n e g a tiv e .
2 0 .1 1 .1 2 . Mother say s in  a  l e t t e r  th a t  F a th e r  d ied  
of  Consumption: c h i ld  has had whooping
cough and has even now a s l i g h t  whoop in  
cough. N.D. c o n tin u e s . Lungs n i l .
2 . 1 .1 3 . C u ltu re  of n a s a l swab p o s i t iv e  f o r  K .L.B.
CASE 5.
E .T . -  age 12 months - fem ale: ad m itted  from 
St G eorge’ s E ast In firm a ry  on 2 8 .9 .1 2  w ith
"Marasmus": w eight 121bs 4ozs.
1 2 .1 0 .1 2 . 1 s t  seen  by me: ty p ic a l  specim en. R.M.
roughened a l l  over pulmonary a re a : o ccas io n a l
c r e p i ta t io n s :  cough: N.B.
7 .1 2 .1 2 . Cough: p a l lo r  in c re a s in g : N.B. more
p ro fu se . t
1 2 .1 2 .1 2 . Some u lc e r  on frenum o f to e :  th r o a t
n i l  -  no exudation  on to n s i l s :  N.B. a s
b e fo re ,
2 . 1 ,1 3 . C u ltu re  taken  y e s te rd a y  p o s i t iv e  fo r  K .L.B,
no r i s e  o f tem p era tu re .
CASE S.
A.M.E. -  age 8 months -  fem ale -  ad m itte d  from 
Paddington In firm a ry  on 2nd May 1 9 1 2 :  w eight
8 1 b 8 1 2 0 Z S .
1 2 .1 0 .1 2  1 s t  Seen by me: ty p ic a l ly  m a ra n tic : s c a r s
on b o th  s id e s  o f  nec&: few s c a t te r e d
rhonch i and h a rsh  in s p i r a to r y  R.M. in  lu n g s: 
No N.B.
1 4 .1 0 .1 2 . Von P i r q u e t ’ s t e s t  (Human and Bovine)
Negat iV e . N0 N.B.
7 .1 1 .1 2 . E m aciation  and p a l lo r  in c re a s in g : cough 
No N.B.
2 .1 2 .1 2 . C u ltu re  from n a s a l swab p o s i t iv e  fo r  K .L.B. 
No tem p era tu re . Weight on t r a n s f e r  81bs 
1 2 o z b .
B.A. -  age two y e a rs  -  fem ale -  ad m itted  from 
St P aneras In firm a ry  on 30.9 .12* M aran tic : H eart n i l .
21 .1 2 .1 2 . Ho a d v e n ti t io u s  sounds in  c h e s t .  C u ltu re
from nose p o s i t iv e  f o r  K .L.B.
CASE B.
C.V.L. age 12 months -  m ale: ad m itted  from  
Hackney In firm a ry  on 2 5 .9 .1 2  ( th e re  s in c e  1 .7 .1 2 )  
w ith  Broncho-Pneumonia (co n v a le sc en t)
On adm ission : p a le  w eakly anaemic c h i ld  -  r a l e s  
a t  b o th  b a se s  - H eart -  w ith  m usical s y s to l i c  murmur 
a t  apex.
1 1 .1 0 .1 2 . 1 s t  seen by me: m a ran tic : N.B.
2 4 .1 0 .1 2 . V onP irquet’ s t e s t  N eg a tiv e . Cough: 
c r e p i ta t io n s  -  a t  b a se s .
2 . 1 .1 2 . S lig h t N.B: s l i g h t  f a u c ia l  in f e c t io n .
C u ltu re  from n a s a l  swab -  p o s i t iv e  f o r  
K .L.B.
CASE Sv.
J .B . -  age one y ea r -  ad m itted  from  W hite­
chapel In firm a ry  on 16 .1 0 .1 3  w ith  Marasmus. Weight 
7 lb s  lO ozs.
On adm ission  -  N.B; m arkedly m a ra n tic .
2 7 .1 0 .1 2 . R igh t otorrhm a.
4, 1 .1 3 . C o n ju n c tiv i t is
2. 2 .1 3 . Whooping Cough?: o c c a s io n a lly  s l i g h t
co n v u ls io n s and cy an o sis .
30. 5 .1 3 . N.B. always p re se n t -  more p ro fu se  today : 
g lands in  neck p a lp a b le : th r o a t  n i l :
Von P i r q u e t ’s t e s t  (Human and Bovine) 
n e g a tiv e .
14. 6 .1 3 . Rhinorrhpea c o n tin u e s .
Vi.
17# 6.13# P ro fu se  p u ru le n t N.B. -  n a s a l o b s tru c t io n :  
c h i ld  seems f a i r l y  comlb r t a b l e :  s t i l l  v e ry
p a le  and anæmic: c u l tu re  o f  n a s a l  swab 
p o s i t iv e  to d ay  f o r  K .L.B . Weight 11 lb s  
5 o z s .
CASE 10.
K.K. -  age e ig h t months ( fe m a le ): a d m itted  from
St G eorge 's  E ast In firm a ry  on 6 .3 .1 3 . -  d ia g n o s is  ? 
w eight 8 lb s  6 ozs: N.B. p re s e n t .
On adm ission ; Lungs c l e a r :  H eart n i l :  g reen
s to o l s .
20. 4 .1 3 . M easles.
19. 5 .1 3 . S t i l l  N.B. -  im proving.
13. 6 .1 3 . H eart and lungs n i l  -  rh inorrhpsa l e s s :
c h i ld  co m fo rtab le . C u ltu re  o f N asal swab -  
p o s i t iv e  fo r  K .L.B .
17 . 6 .1 3 . C u ltu re  aga in  p o s i t iv e :  Weight 11 lb s  4 ozs.
CASE 1 1 .
Ifnu C.B, (o r  H) -  age one y ea r -  (m ale) -  ad m itte d  
from  B ethnal Green In firm a ry  on 1 6 .1 2 .1 2 . w ith  
d ia g n o s is  o f "Acute B ro n c h itis  and p o o rly  n o u rish ed  
c h i ld " .
On ad m issio n : c h e s t c le a r :  H eart n i l :  Marasmus
20. 2 .1 3 . N.B. n o tic e d .
1 . 5 .1 3 . 1 s t  seen  by me: b lood  s ta in e d  and p ro fu se  
p u ru le n t rhinorrhpea. Lungs w ith  h a rsh  
R.M.
6. 5 .1 3 . Rhonchi and c r e p i ta t io n s  in  lu n g s : N.B.
b lood  s ta in e d .
20. 5 .1 3 . S t i l l  as  above: N asal c o n d itio n  im proving.
10 . 6 .1 3 . Mucous and w ate ry  rhinorrhpsa -  seldom
p u ru len t now: o cc a s io n a l rhonch i in  c h e s t .
vii.
20. 6 .1 3 . R h in i t i s  and rhinorrhpea -  c u l tu re s  
p o s i t iv e  fo r  K .L.B.
CASE 12.
W.G. -  age f iv e  months -  male -  ad m itted  from 
P op lar In firm a ry  on 2 1 .1 .1 3 . -  w ith  d ia g n o s is  o f  
Marasmus. H ea rt, lu n g s  and abdomen -  n i l  on ad­
m iss io n .
7. 3 .1 3 . Von P i r q u e t ’s t e s t  n e g a tiv e  (Human and Bovine)
22. 4 .1 3 . Green s to o ls  -  not im proving:
21. 5«13. M easles -  s l i g h t  a t ta c k :
30. 5 .1 3 . Recovered b u t fo r  cough.
13. 6 .1 3 . Subm axillary  g lands p a lp a b le : th r o a t  n il*
no d i f f i c u l t y  in  sw allow ing.
17. 6 .1 3 . Tem perature 99.4®. C u ltu re s  from nose 
p o s i t iv e  fo r  K .L .B . Weight 8 lb s  8 ozs .
CAI^ 15.
H.H. -  age one y ea r -  m ale: ad m itted  from  
Paddington In firm a ry  on 1 8 .1 2 .1 2 . -  w ith  d ia g n o s is  
o f b r o n c h i t i s .
On adm ission : Lungs, w ith  h ard  cough w h is t l in g
R.M ., sunken abdomen: no s trab ism u s: H eart norm al.
30. 1 .1 3 . P u ru le n t N.B.
1 4 . 2 .1 3 . M other s u f fe r in g  from P .T . Her f a th e r
d ied  o f comsumption (no o th e r  case  in  fam ily ) 
One o th e r c h i ld  (3 y e a rs )  had"consum ptive 
b o w els" in  in fan cy .
5. 4 .1 3 , P e r s i s te n t  N .B ., cough-em aciation  extrem e: 
Lungs w ith  b ro n ch i . C u ltu re s  from n a s a l 
swabs p o s i t iv e  today  fo r  K .L.B.
T l i i
CASE 14.
J .H . age one y ea r -  m ale: ad m itted  from
Southwark In firm a ry  on 2 4 .4 .1 2  -  w ith  "W asting"
On ad m issio n : H eart and Lungs n i l :  no d i s ­
charges:
20. 6 .12 . O ccasional N.B.
1 1 .1 0 .1 2 . -Seen by me f o r  1 s t  tim e: en la rg ed
g lands in  p o s te r io r  t r i a n g le  o f  neck: 
th ro a t  n i l :  s l ig h t  so re s  on head .
7 . 2 .1 3 . G radually  im proving -  unsteady  g a i t  -  N* B. 
s t i l l  p re s e n t:  no q o in a l d e fo rm ity .
27. 2 .1 3 . Forward f e s t in a n t  g a i t  and stam ping
( p a r a ly s i s  o f l e g s ) :  H eart and Lungs n i l .
13. 3 .1 3 . R ecu rring  d e rm a ti t i s  o f  s c a lp .
27. 3 .1 3 . N.B. b lood  s ta in e d  to d ay .
28. 3 .1 3 . C u ltu re s  from n a s a l swabs p o s i t iv e  today
fo r  K .L.B , N.B. f o r  some tim e and un­
s te a d y  g a i t  ( d ip h th e r i t i c  p a r a ly s is ? )  no 
c a rd ia c  a rrh y th m lA :; no squ in t#
Ix .
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S U P P O S E D  C O N T A C T S
CASE 1 .
E.A .C. -  age two y ea rs  s ix  months -  fem ale : 
ad m itted  from St G eo rg e 's  West In firm a ry  on 3 0 .6 .1 2 . 
P a le , f la b b y  marasmic c h i ld .  H eart and lu n g s  n i l .
No d isc h a rg e s  - s l i g h t  V.D.
14. 8 .1 2 . Gums spongy.
19. 8 .1 2 . P u n c ta te  erythem a on tru n k  and lim b s.
13. 9 .1 2 . C u ltu re  o f V.D. -  s ta p h y lo co c c i and
s tr e p to c o c c i .
8 .1 1 .1 2 . No V.D. now -  s t i l l  i r r i t a b l e .
2 9 .1 1 .1 2 . Im proving -  ch es t c le a r :  p a l lo r .
2 1 .1 2 .1 2 . No n a sa l d isch a rg e  re p o r te d  b u t c u l tu r e
o f Nose Swab showed on 1 6 .1 2 .1 2 . K .L .B . aad 
on 2 1 .1 2 .1 2 . -  c o c c i and K.L.B.
3 . 1 .1 3 . N asty N.D.
24. 1 .1 3 . No N.D.
27. 1 .1 3 . d isch a rg ed  -  no K .L.B. a t  p re se n t g a in ed  
8 lb s  in  w e ig h t.
CASE I I .
P .G .L . -  age seven months -  m ale. ad m itted  
from  Lambeth In firm a ry  on 27. 6 .1 2 . d ia g n o s is  
" c o n g e n ita l s y p h i l i s " .  Weight 71bs 10 o zs .
ON adm ission  : -  " c h ild  has a poor home".
b u tto c k s  re d  -  s to o ls  g reen  -  h e a r t  norm al. 
Lungs -  w ith  s c a t te re d  rh o n ch i, back and 
f r o n t .  Put on P u lv . Hyd. c c r e t .  g r . i -  b .c .d .
3 . 7 .1 2 . S w elling  and re d n e ss  o f a n k le s  -  s p e c i f ic  
e p ip h y s i t i s :  veg
fo u r days a t  100'
29. 8 .1 2 . G aining s te a d i ly ,
e ry  p a le : cough: temp, f o r
®P. t i l l
x i
5» 9 .1 2 : L osing  w eight -  p a le , w asted  s ic k ly  lo o k in g
c h i ld .
1 .1 1 .1 2 . Tongue always p ro tru d in g .
2 .1 2 .1 2 . N.D. more p ro fu se . Fauces c le a r :  croupy 
cough: some in s p i r a to r y  su c tio n  of low er 
in t e r c o s ta l  sp aces .
3 .1 2 .1 2 . Face f lu sh e d  -  th r o a t  w ith  E xudate: 
swab p o s i t iv e  -  K.L.H.
11 .30  a.m . Tracheotomy -  v e ry  com fo rtab le  sub­
se q u e n tly .
1 6 .1 2 .1 2 . Swab s t i l l  p o s i t iv e  -  doing v e ry  w e ll -  
sen t away.
CASE I I I .
F .B . -  age f iv e  months -  mala -  ad m itted  from 
I s l in g to n  In firm a ry  on 25 th  J u ly  1912: w ith  a  d ia g ­
n o s is  o f  Adenoma o f U m bilicus (tum our removed 3 .7 .1 2 .)  
w eight 9 lb s  6 o zs . M arantic in f a n t .
1 .1 1 .1 2 . F i r s t  seen by me: Bhinorrhpaa n o t ic e ^ :
1 7 .1 2 .1 2 . N.D. b lo o d  s ta in e d .
12. 1 .1 3 . K .L.B. in  c u l tu r e  o f n a s a l  swab. Weight 
10 lb s  6 o zs .
CASE IV.
C.J»H. -  age 12months -  male -  ad m itted  from  
Lambeth In firm a ry  on 8 th  Nov. 1912 w ith  d ia g n o s is  o f  
" M a ln u tr itio n  -  R ic k e ts " .
On adm ission  H eart and lungs n i l :  m arkedly 
m a ra n tic : m a n ife s ta tio n s  o f  r i c k e t s  v e ry  s l i g h t :
N.D.
t e s t
1 6 .1 1 .1 2 . V onFirquet ' s XHuman and B ovine) N eg a tiv e . 
N.D. in c re a s in g : cough.
1 0 .1 2 .1 2 . N.D. p ro fu se : th ro a t  n i l :  some c o n s o lid a t io n  
a t  r ig h t  apex? s l i g h t  r e t r a c t i o n  o f low er 
in t e r c o s ta l  sp a ces .
x i i
1 4 .1 2 .1 2 . K .L.B. p o s i t iv e .  Rhonchi in  c h e s t .  L i s t l e s s  -  
no t im proving -  N.D.
1 . 1 .1 3 . Rhonchi and cough: exam ination  o f  th r o a t  
suddenly  showed membrane on r ig h t  t o n s i l .  
12 ,000 u n i t s  o f d ip h th e r ia  a n t i to x in  in je c te d .  
D eath (1 .1 .1 3 .)
CASE V.
H .S. « age s ix  months -  male -  ad m itted  from 
Stepney In firm a ry  on 2 5 .2 .1 3 , w ith  a  d ia g n o s is  o f  
W asting.
On ad m issio n : ty p ic a l ly  m aran tic  : f l e a  b i t e s  on
tru n k s  and lim b s: lu n g s w ith  b ro n c h i.
W eight 9 lb s  2 o zs .
7 .3 .1 3 . Von P i r q u e t ’s t e s t  (Human and B ovine) ne­
g a t iv e  o c c a s io n a lly  vom iting . No N.D.
30 . 5 .1 3 . S l ig h t  improvement.
14. 6 .1 3 . C u ltu re  from n a sa l swab -  su sp ic io n s  Of
K.L.B. (N e isse rs  s t a in  n e g a tiv e )
15. 6 .1 3 . Today c u l tu re  p o s i t iv e  -  K .L.B.
CASE V I.
L .B. -  age one y ea r -  male -  ad m itted  from S t 
P aneras In firm a ry  on 6 .1 .1 3 . as  "Marasmus -  en la rg ed  
g la n d s" .
On adm ission : H e a rt, lu n g s and abdomen h e a l th y .
No d isc h a rg e ( except rhinorrhpsa) : no so re s  -  g reen
s to o l s .  S ev era l en la rg ed  lym phatic  g lands on r ig h t  
s id e  of neck: th r o a t  n i l .  C u ltu re  o f N.D. n eg a tiv e  f o r
K .L.B.
18. 2 .1 3 . Mother s u ffe re d  from  " P h th is is "
26. 2 .1 3 . Lungs ( c h i l d ) : g e n e ra lis e d  rh o n ch i -  few
rSxes « no d u ln e ss . N.D. b lo o d s ta in e d : 
c u l tu re  n e g a tiv e  -  only c o c c i.
x i  i l
4 . 3 ,1 3 . S tream ing N.D. -  so re  in  r ig h t  cheek w ith
ab sc e ss  fo rm atio n  -  d is c h a rg in g . G eneral 
co n d itio n  weaker -  lo s in g  f l e s h  (6 0 2 s) No 
P3r re x ia  a t  any tim e . Lungs c l e a r .  H eart -  
ta c h y c a rd ia : r e g u la r .
5. 3 .1 3 . C u ltu re  o f  N.D. and cheek so re  p o s i t iv e  f o r
K .L.B.
CASE V II.
F^C. -  age one y ea r -  male -  ad m itted  from 
M arylebone In firm a ry  on 1 5 .4 .1 3  5 B i l a t e r a l  Otorrhpsia 
and B ro n c h i t is .  H eart and lungs n i l .  Weight 14 lb s .
19. 41 .13 . P ro fu se  N.D. Tem perature 101®: c u l tu r e  ne­
g a t iv e .
20. 4 .1 3 . Mother in te rv iew ed  -  has a  m arkedly d ep ressed
n a sa l b r id g e .
29. 4 .1 3 . Wassermann r e a c t io n  n e g a tiv e : no o to r rh e a .
6. 4 .1 3 . S t i l l  N.D.
7. 5 ,1 3 . C u ltu re  p o s i t iv e  fo r  K .L.B.
CASE V II I .
E.H. -  age 15 months -  fem ale -  ad m itted  from 
P oplar In firm a ry  on 1 1 th  March 1913 w ith  Marasmus and 
B ro n c h i t is .
On adm ission : w eight 13 lb s :  H eart and lu n g s
n i l .  d^ugh.
28. 4 .1 3 . R eported to  have dysphag ia .
1 . 5 .1 3 . Seen by me fo r  1 s t  tim e: tem p era tu re  99*:
cough: Lungs f u l l  o f h a rsh  roughenings and
rh o n ch i;
5. 5 .1 3 . P ro fu se  green  N.D. -  n o tic e d  1 s t  tim e: 
n o isy  r e s p i r a t io n .
8. 5 .1 3 . c u l tu re s  from each n o s t r i l  p o s i t iv e  fo r  K .L .B .; 
c h i ld  m aran tic  -  w ith  a  lung  c o n d itio n : no 
dysphag ia: th r o a t  n i l :  no c e rv ic a l  a d e n i t i s .
x i v
CASE DC.
O.G. -  age fo u r months -  fem ale: ad m itted  from
Bermondsey In firm a ry  on 2 8 .1 0 .1 2 . w ith  "Marasmus -
Diarrhpea".
On adm ission : p u rp u rio  e ru p tio n  on c h e s t ,  abdomen
and b ack : H ea rt, lu n g s  and abdomen n i l .
2 3 .1 1 .1 2 , Not im proving -  mere sk in  and bone. S e n ile  
lo o k in g : s to o ls  re la x e d  and o ffen siv e ,so m e­
tim es p a s ty . P ro fu se  R igh t otorrhpea.
29. 1 .1 3 . Slowly im proving -  s l i g h t  g a in  in  w eig h t.
1 . 3 .1 3 . O ccasional th ic k  N.D.
3 . 4 .1 3 . N.D. b lo o d  S ta in ed  -  on ly  i  normal w eight , 
b u t im proving.
5. 4 .1 3 . C u ltu re s  from n a s a l swabs p o s i t iv e  today  fo r  
K.L.B.
CASE X.
E .B . -  age one y ea r -  fem ale -  ad m itted  from 
Bermondsey In firm a ry  on 25 th  O ctober 1912 ( a f t e r  4 d a y 's  
re s id e n c e  th e r e ) .
On adm ission : H eart and Lungs n i l :  sk in  c l e a r .
5 .1 2 .1 2 : Not im proving -  o cc a s io n a l g reen  s to o l s .  N.D.
1 2 .1 2 .1 2 . Von P i r q u e t 's  t e s t  (Human and Bovine) n e g a tiv e .
9 . 1 .1 3 . C h ild  a p p a re n tly  im proving -  ch es t c l e a r .
10. 1 .1 3 . R eported  to  have co n v u lsio n s a t  3 .46  a.m . to  
7 .15 a.m . -  more on r i g h t  th an  l e f t ,  b u t 
tW itdhings on b o th  s id e s .  P a l lo r  ex trem e.
18. 1 .1 3 . Very p e r s i s t e n t  cough -  v ery  q u ie t and drowsy.
20. 1 .1 3 . Green s to o l s .
21. 1 .1 3 . C are fu l w eekly exam ination  -  h e a r t ,  lu n g s and
abdomen n i l :  th ro a t  n i l :  o cc as io n a l v e ry
s l ig h t  N .D ., c h i ld  r e s t l e s s .
XV
2 2 . 1 .1 3 .  C a l le d  t o  se e  c h i l d  a t  6 a .m . ,  some d i f f i ­
c u l t y  i n  sw a llo w in g  -  s w e l l in g  on r i g h t  s id e  
o f  n e c k : t e n ^ .  t h i s  a .m . 1 0 2 ,2 * : " p o o r ly "
d u r in g  th e  n i g h t :  d e p o s i t  on b o th  t o n s i l s
an d  b a s e  o f  u v u la  (b o th  s i d e s )  -  N .D . p r o f u s e  
a n d  p u r u l e n t .
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